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first performed by dos Santos, who re- 
ported his experiences before the Surgical 
Society of Paris in 1929. His monograph on 
the subject'® reveals the thoroughness of 
his application of this technique. However, 
because the value of arteriography was not 
appreciated, and because aortic puncture 
appeared dangerous, the procedure did not 
receive wide acceptance. 

In a previous communication,*° we have 
shown that the hazards of aortic puncture 
have been overemphasized. Up to the pres- 
ent time, we have performed more than 
three hundred translumbar aortic punctures 
without a single significant complication. 
These were carried out, in many instances, 
on patients with advanced arteriosclerosis 
and/or hypertension. One patient, despite 
a blood pressure of 300/200, tolerated the 
procedure without incident. Further evi- 
dence of the lack of danger and the sim- 
plicity of the technique is the fact that a 
number of different individuals, often in- 
experienced in the procedure, performed 
the aortic punctures in this series. 


Our technique, which stresses simplicity, 
is modified from that of dos Santos," and 
has been previously published.*! The equip- 
ment consists of a 10 cc. Sana-Lok control 
syringe with plastic tubing, two Luer-Lok 
adapters, and a specially made 18 gauge, 
6 inch needle. The procedure is performed 
under sodium pentothal anesthesia with 
the patient prone. The needle is inserted 
into the back below the twelfth rib on the 
left side, and enters the aorta in the region 
of the twelfth thoracic vertebra. Twelve 
cubic centimeters of 75 per cent neo- 
iopax or 70 per cent diodrast are in- 
jected into the aorta, by hand, in a pe- 
riod of about two seconds. A Potter-Bucky 
roentgenogram of the abdomen is then 
made with an exposure time of 0.2 second. 
For visualization of the upper abdominal 
aorta, the exposure is made as the last 
cubic centimeter leaves the syringe; for 
the lower abdominal aorta, a corresponding 
delay in the exposure is required. A second 
film is exposed about four seconds after 
the first. On several occasions, a rapid cas- 
sette changer, making one exposure every 


* From the Departments of Urology and Radiology, Cincinnati General and Christ Hospitals and the University of Cincinnati, 
Cincinnati, Ohio. Presented at the Fifty-first Annual Meeting, American Roentgen Ray Society, St. Louis, Mo., Sept. 26-29, 1950. 
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Fic. 1. The normal arteriogram, demonstrating 


hepatic, splenic, renal and intestinal arterial cir- 
culation. 


half second, was used. This particular 
instrument has not proved satisfactory in 
our experience because the film detail has 
not been adequate and the film size is too 
small. However, our experience indicates 
that a multiple film technique has merit. 
We are continuing our studies in this 
direction. 

The purpose of the present communica- 
tion is to relate our experiences in the 
interpretation of translumbar arteriograms. 
This report is based upon a study of 200 
selected arteriograms performed on 175 
patients, of whom 79 were males and 96 
females. The youngest patient was eleven 
years of age and the oldest, eighty-one. 
Since many of these patients were selected 
because of the likelihood of demonstrating 
an abnormal arteriogram, this material 
does not represent a true cross section of 
our urological service. 
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There were 50 normal arteriograms and 
120 abnormal ones. Thirty were considered 
unsatisfactory because of extra-aortic in- 
jection, poor timing of the exposure, poor 
technical quality of the roentgenograms, 
and failure of the injection equipment. As 
experience has accumulated, the percent- 
age of failures has greatly decreased. 


THE NORMAL ARTERIOGRAM 


A thorough knowledge of the anatomy 
of the abdominal aorta and its branches is 
essential for the accurate interpretation of 
the arteriogram. Figure 1 illustrates a nor- 
mal arteriogram. It is apparent that super- 
imposition of the vessels may occur and, 


Fic. 3. The celiac artery (7) and its branches: (2) 
the splenic, (7) the left gastric, (¢) the right gastric, 
(5) the hepatic, (6) the gastroduodenal, (7) the 
superior pancreaticoduodenal, and (&) the right 
gastroepiploic. 
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undoubtedly, stereoscopic films should be 
helpful in more accurately identifying the 
various branches, although we have had 
little personal experience with them. 

Occasionally, contrast medium is acci- 
dentally injected directly into a branch of 
the aorta. This has afforded us an excellent 
opportunity to better visualize the detailed 
arterial distribution of the renal, celiac, 
and superior and inferior mesenteric ar- 
teries (Fig. 2, 3, 4, and 5). No harmful 
sequelae have resulted from ten such injec- 
tions in our series, but we know of 3 cases 
in which direct injection into the superior 
mesenteric artery resulted in mesenteric 
infarction and death.*?%* 

A detailed knowledge of the normal 
renal arterial circulation is of particular 
importance. Graham" described the arterial 
circulation of the kidney as shown on roent- 


Fic. 4. The superior mesenteric artery (7) and its 
branches: (2) the middle colic, (3) the pan- 
creaticoduodenal inferior, (¢) the right colic, (5) 
the ileocolic, (6) the jejunal, and (7) the ileal. 
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Fic. 5. The inferior mesenteric artery (7) and its 
branches: (2) the left colic, (3) the sigmoidal, (4) 
the right hemorrhoidal, (5) the left hemorrhoidal, 
and, in addition, (6) the left spermatic artery. 


genograms of autopsy specimens which 
were made following the injection of con- 
trast substance into the renal artery. He 
found that the primary division of the renal 
artery occurs just within or close to the 
hilus; that the vessels then show a gradual 
diminution in size as they spread through 
the kidney; that the smaller renal branches 
arise at an acute angle; and that the inter- 
lobar and arcuate branches pass between 
the pyramids, and then spread out in 
graceful curves in the cortex. 

The injection of diodrast or neo-iopax 
into the aorta also results in a varying 
degree of diffuse opacification of the kid- 
ney parenchyma or nephrogram (Fig. 6). 
This'appearance is best shown on the film 
made a few seconds after the injection 
has been completed, although it is often 
observed on the film exposed during the 
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Fic. 6. The normal nephrogram. 


injection. It is reported‘ that the use of 
80 per cent sodium iodide does not produce 
this appearance. 

We have also occasionally noted a similar 
opacification of the spleen. In one case, 
opacification of the wall of the colon oc- 
curred following direct injection into the 
superior mesenteric artery. 


THE ABNORMAL ARTERIOGRAM 
RENAL ANOMALIES 


1. Anomalous Renal Artery. One of the 
more common causes of ureteropelvic ob- 
struction is the anomalous renal artery. 
This vessel may arise either directly from 
the aorta, or as a branch of the main 
renal artery. As it passes toward the lower 
pole of the kidney, it may compress the 
ureter, producing obstruction. In the pres- 
ent series, an anomalous renal artery was 
demonstrated by arteriography as the 
cause of hydronephrosis in g cases, and was 
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confirmed in each. The anomalous vessel 
arose directly from the aorta, 2 to 4 cm. 
distal to the main renal artery in 5 cases, 
and branched off the renal artery in 4 
cases. The aberrant vessel was invariably 
smaller than the main renal artery. On the 
pyelogram, a notch in the ureter was usual- 
ly apparent at the site of crossing of the 
anomalous artery, and the pelvic dilatation 
was confined to the region proximal to it. 
This was especially well shown when intra- 
venous pyelography immediately preceded 
the arteriogram (Fig. 7, 4 and £&). Retro- 
grade pyelography may also be utilized for 
this purpose if the contrast medium is very 
dilute. 

Anomalous vessels were demonstrated in 
association with normal pyelograms in 8 
cases. Some of these patients had unex- 
plained pain which suggested renal origin, 
but the relationship of pain to aberrant re- 
nal artery is beyond the scope of this arti- 
cle. Anomalous renal arteries are also com- 
monly found in association with other con- 
genital abnormalities of the kidney. These 
will be discussed later. 

While the presence of an anomalous renal 
artery can usually be determined at opera- 
tion, arteriography informs the surgeon, in 
advance, how much the anomalous vessel 
contributes to the circulation of the kidney. 
He can then determine more readily wheth- 
er the vessel should be divided or a pyelo- 
plasty performed around it. Doss® has 
pointed out that more of the arterial struc- 
ture of the kidney can be learned from the 
arteriogram than at the operating table. 

2. Congenital Malposition. There were 10 
cases of malposition of the kidney, includ- 
ing 2 cases of right crossed ectopia. In I 
of these, four renal arteries arose from the 
right side of the aorta, three entering the 
lower pole of the fused kidneys to supply 
the lower half, and one entering the upper 
pole to supply the upper half (Fig. 8). In 
striking contrast, the other case showed a 
single renal artery arising from the aorta, 
entering the hilus of the upper kidney, and 
branching throughout both kidneys, thus 
accounting for their entire arterial supply. 


— 

} 

t 


Vo. 67, No. 2 


187 


Fic. 7. (4) An intravenous pyelogram demonstrating a double left renal pelvis. (B) The arteriogram com- 
bined with an intravenous pyelogram illustrates one renal artery supplying the major portion of both 
kidneys and a left lower pole aberrant artery producing hydronephrosis. 


Two cases presented a low ectopic kid- 
ney. In each instance, a single renal artery 
arose in a normal position from the aorta, 
and extended obliquely downward to sup- 
ply the ectopic kidney. Consequently, the 
renal pedicle was unusually elongated. 

The remaining 6 cases presented mal- 
rotated kidneys. Two to four renal arteries 
supplied the abnormal kidney in each in- 
stance. In 1 case, three arteries arose from 
the aorta and one from the common iliac 
(Fig. 9). 

It is interesting that in most of these 
cases of congenital malposition the nephro- 
gram was exceptionally dense. The reason 
for this is not apparent. 

Although none of the cases in this group 
presented surgical indications, operative 
procedures on malposed kidneys are fre- 
quently necessary. In such cases, arteriog- 


raphy will supply advance information 
concerning the blood supply to the kidney 
(the length of the vascular pedicle, the 
number and location of the renal arteries, 
etc.) which may facilitate surgical correc- 
tion and obviate accidental severance of 
anomalous vessels. 

3. Horseshoe Kidney. This anomaly was 
encountered in only 2 cases in the present 
series. In both, a single right and two left 
renal arteries were present. A third case 
of horseshoe kidney, of which the left half 
had been previously removed, showed a 
single right renal artery. The renal arterial 
branching and the nephrogram were nor- 
mal in each of the 3 cases, and no evidence 
of circulation across the isthmus of the 
horseshoe was seen. Arteriography may 
prove useful in those cases of horseshoe 
kidney in which operation is indicated, 
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Fic. 8. A right crossed, fused renal ectopia demon- 
strating four renal arteries, of which three enter 
the lower kidney and one, the upper. (Retouched.) 


since it will reveal the length of the renal 
pedicle and the number and location of 
anomalous vessels.” 

4. Renal Duplication. Five cases of 
double pelvis and ureter were encountered 
in the present series. In 4 of these, two 
renal arteries arose from the aorta to sup- 
ply the duplicated kidney. In the fifth 
case, a single renal artery arose from the 
aorta and divided into two branches in the 
hilus of the kidney. In none of the cases 
were the two branches of equal size, nor 
did they supply equal portions of the kid- 
ney. In fact, there appeared to be no rela- 
tionship between the distribution of the 
two renal arteries and the division of the kid- 
ney pelvis (Fig. 78). Therefore, if hemi- 
nephrectomy is indicated in such a case, 
the site of incision can be planned more 
accurately if arteriography has been em- 
ployed. 
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5. Renal Hypoplasia and Agenesis. Vive 
cases of congenital hypoplasia of the kid- 
ney were studied. None of these patients 
had hypertension. Arteriography showed a 
small renal artery with minute branches in 
each instance (Fig. 9). The circulation of 
these kidneys was therefore commensurate 
with their size. In each case, intravenous 
pyelography revealed no function of the 
abnormal kidney, and the renal outline 
could not be seen. However, in 2 of the 5 


cases a very small kidney was demon- 
strated on the nephrogram. In both of 
these cases, the ureter was too small to 
catheterize. 


Fic. 9. A malrotated left kidney with four renal 
arteries supplying it. The small right renal artery 
supplies a hypoplastic kidney. 


One patient with proved agenesis of the 
kidney was seen. Intravenous pyelography 
showed no contrast medium on the right 
side and a ureteral catheter could not be 
passed. Arteriography showed no evidence 
of a right renal artery. 
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Arteriography is of particular value in 
those cases of renal hypoplasia in which 
retrograde and intravenous pyelography 
are unsuccessful in demonstrating the kid- 
ney. 


IMPAIRED RENAL CIRCULATION 


All cases of hydronephrosis, including 
those due to anomalous vessels, were 
studied from the standpoint of the arterial 
supply to the diseased kidney. Hydro- 
nephrosis of varying etiology was encoun- 
tered in 42 kidneys (35 patients). Arteriog- 
raphy showed a normal main renal ar- 
tery in 28, varying degrees of diminution of 
caliber in 7, and unsatisfactory visualiza- 
tion in 7. The intrarenal branches were 
normal in 19 instances, showed varying 
degrees of diminution in 20, and were not 
visualized because of technical reasons in 
3. In each case in which the main renal 
artery was of small caliber, its branches 
were also fewer in number than normal. 

Studies with the rapid cassette changer, 
by means of which two films per second 
were exposed, were made in 5 cases. These 
showed that the degree of arterial filling 
in the kidney varied considerably from film 
to film. It was therefore apparent that im- 
paired renal circulation as shown on the 
single film arteriogram had to be inter- 
preted cautiously. However, it was usually 
possible to distinguish between actual de- 
creased circulation and incomplete filling 
by studying the terminal branches of the 
renal artery. If they were clearly seen and 
moderately opaque, yet spread apart and 
few in number, the circulation was con- 
sidered impaired. 

Three cases of severe non-tuberculous 
renal infection, without hydronephrosis, 
were included in the study, and 2 showed a 
distinct decrease of circulation in the 
parenchyma. One patient with advanced 
renal tuberculosis showed a normal arterio- 
gram. 

Of 16 cases of renal lithiasis, 12 also 
showed hydronephrosis and were included 
in that group. Two of the remaining 4 cases 
showed a normal arteriogram, and the other 
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Fic. 10. The left ureter was obstructed by an im- 
passable calculus. An arteriogram demonstrates 
equal blood supply to both kidneys and, therefore, 
a potentially normal left kidney is present. (Re- 
touched.) 


2 showed impaired renal circulation due to 
advanced infection. 

Replacement of the normal renal paren- 
chyma by hydronephrosis and/or infection 
will obviously cause a decrease in the ar- 
terial circulation in the kidney. Assuming 
that the amount of circulation in the kidney 
is an important reflection of its function and 
of its ability to recover from certain patho- 
logical processes, then arteriography 
should be of help in making decisions con- 
cerning nephrectomy. Doss,’ in a study of 
8 cases of hydronephrosis, performed ne- 
phrectomy in 4 because of impaired renal 
circulation demonstrated on the arterio- 
gram. Pathological study in each case re- 
vealed hopelessly far-advanced changes. In 
3 cases which showed a normal renal cir- 
culation on the arteriogram, the obstruc- 
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Fic. 11. The right ureter was obstructed. The 
arteriogram revealed diminished right renal blood 
supply. Nephrectomy revealed a completely 
fibrotic renal parenchyma. 


tion was corrected but the kidney left in- 
tact. In each of the 3, there was a reason- 
ably good return of function. One patient 
with poor renal circulation refused surgery. 

Since the duration of the follow-up period 
in our material is brief, we have been un- 
able to draw definite conclusions concerning 
the value of arteriography in such cases. 
Our experience has tended to confirm 
Doss’s opinions. In the case illustrated in 
Figure 10, the left lower ureter was ob- 
structed by a calculus. Intravenous pyelog- 
raphy revealed no function on the left, 
and a ureteral catheter would not pass by 
the calculus. Arteriography showed a nor- 
mal renal circulation on the left. The ureter- 
al calculus was removed at operation, and 
examination six months later showed nor- 
mal renal function and a normal pyelo- 
gram. The patient shown in Figure 11 
had a right ureteral obstruction and no 
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function of this kidney on the intravenous 
pyelogram. Arteriograms showed very poor 
circulation to the right kidney. At opera- 
tion, the kidney was removed and showed 
complete destruction of the parenchyma. 
In a number of other cases, nephrectomy 
was performed on kidneys which showed 
poor arterial circulation. In every instance, 
gross and microscopic examinations indi- 
cated severe kidney damage. It appeared 
unlikely that such kidneys could have 
shown a significant degree of recovery had 
they not been removed. Further study of 
this problem is being made. 

There were many patients in the group 
who were being studied for possible renal 
origin of hypertension. No instance of the 
Goldblatt type of kidney was encountered. 
Nelson™ performed arteriography on a 
patient with atrophic pyelonephritis and 
hypertension. Obstruction of the main renal 
artery with collateral circulation was 
shown. He believed that this patient had a 
Goldblatt type of kidney. 


ARTERIAL DISEASE 


1. Aneurysm. In the present series, 
aneurysm of the abdominal aorta was 
demonstrated in 1 patient (Fig. 12), and 
splenic artery aneurysm in 2 cases (Fig. 
13). Visualization of aneurysms by trans- 
lumbar arteriography has been occasionally 
reported by 

2. Arterial Thrombosis. Cicaiidente of 
the abdominal aorta, as described by 
Leriche,?° has been demonstrated by cathe- 
ter aortography in 1 case at the Cincin- 
nati General Hospital.!* However, aortic 
and iliac thromboses have also been visual- 
ized by means of translumbar arteriog- 
raphy.2021,2228 

3. Infarction. Four cases of proved renal 
infarction occurred in our series. In 1 of 
these (Fig. 14), arteriography showed an 
abrupt termination of several of the smaller 
renal branches, with depressions in the 
renal cortex corresponding to the ob- 
structed arteries. The depressed areas ap- 
peared as filling defects on the nephrogram, 
and conformed to the location of the in- 


4 
i‘... 
# 
= 


Vou. 67, No. 2 Translumbar Arteriography 


Fic. 13. A splenic artery aneurysm. 
farcts seen in the specimen. The second pa- 
tient, who had no hypertension, showed 
extensive calcification in the left renal 
artery with almost complete occlusion of 
this vessel on the arteriogram. The nephro- 
gram showed minimal density of the left 
kidney. At operation, the left renal artery 
was nearly completely occluded and the 


Fic. 12. An abdominal aortic aneurysm. 


left kidney extensively infarcted. The third 
case showed decreased circulation in the 
peripheral portion of the right kidney on 
two separate arteriograms, and autopsy 
showed multiple large renal infarcts. In 
the fourth case, the arteriogram and 
nephrogram were normal, and the specimen 
showed multiple minute infarcts. 


Fic. 14. Right renal infarcts proved by surgery. Ar- 
rows indicate abrupt terminations of the ob- 
structed arteries. 
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Graham,” from his injection studies of 
autopsy specimens, described ragged, irregu- 
lar, peripheral defects in the circulation pat- 
tern in renal infarction. We have not en- 
countered any other discussion of renal 
infarction in the literature on arteriog- 
raphy. 


ARTERIOGRAPHY IN PREGNANCY 


Coutts and his co-workers’ performed 
arteriography on 12 pregnant women. They 
described displacement of the aorta and 
its branches, and several instances of filling 
of some of the placental arteries. Hartnett!” 
performed the procedure on 68 pregnant 
women. He described a_ characteristic 


mottling of the maternal sinuses which 
made it easy to identify the placenta, and 
reported 2 cases of placenta previa demon- 
strated in this manner. 

In our series, arteriography was per- 
formed on 5 pregnant women near term. 


Fic. 15. Pooling of contrast medium in the region 
of a left renal space-consuming lesion which 
proved to be a hypernephroma. 
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The examination was unsatisfactory in 2 
of the cases, while the placenta was faintly 
demonstrated in the other 3 cases. In 1 
of the latter group, a suspected placenta 
previa was ruled out by this method. 


Further studies in this field are continuing. 


ABDOMINAL Masses 


1. Renal Tumors. There were 7 cases of 
proved renal malignancy in the series. 
In the 5 instances of hypernephroma, the 
contrast medium collected in irregular pools 
in the substance of the tumor on the ar- 
teriogram (Fig. 15). This pooling was 
barely perceptible in 2 patients with small 
tumors, but was quite obvious in the other 
3 cases. No other consistent vascular ab- 
normalities were detected. 

In the 2 cases of transitional cell carci- 
noma of the renal pelvis, both of which 
had invaded the parenchyma, no pooling 
was visible, and the arterial circulation in 
the region of the tumor was diminished. 

Pooling of contrast medium in hyper- 
nephroma has been noted by many au- 
thors.1:>:?5.24.34 Nelson® reported 2 cases in 
which pyelograms were essentially normal 
and hypernephroma was correctly diag- 
nosed from the pooling seen on the arterio- 
gram. Although Melick and Vitt® stated, 
“We are beginning to believe that massive 
and extensive pooling denote an inoperable 
tumor,” this has not been our experience. 

Similar pooling has been described in a 
suprarenal tumor™ and in a carcinoma of 
the sigmoid.!® One case of carcinoma of 
the ascending colon in the present series 
failed to show this finding. 

A diminished arterial supply and ab- 
sence of pooling has been described in 
primary carcinoma of the renal pelvis.® As 
more experience is accumulated, it is possi- 
ble that arteriography may prove to be an 
aid in the differentiation between hyper- 
nephroma and carcinoma of the renal 
pelvis. 

2. Solitary Renal Cyst. There were 7 
cases of proved solitary cyst of the kidney 
in the series. In each case, the correct 
diagnosis was made from the arteriogram, 
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which showed absence of circulation in the 
region of the renal mass in all cases, spread- 
ing of the vessels around the mass in 3, 
and filling defect on the nephrogram in 
2 cases (Fig. 16). Similar findings have 
been reported by others.*:* 

3. Polycystic Kidney. There were 5 cases 
of polycystic disease studied, 4 of which 

were ultimately proved. In 2 cases, arteriog- 
raphy showed definite spreading of the 


Fic. 16. An avascular area on the arteriogram in 
the lower left renal pole, in a patient with a corre- 
sponding renal space-consuming lesion which 
proved to be a solitary cyst. (Retouched.) 


smaller intrarenal arteries around the cysts 
(Fig. 17). In the other 3 cases, close in- 
spection of the films showed minimal curv- 
ing of the smaller branches around the 
cysts, but the deviation from normal was 
slight. The arterial circulation in the kidney 
was greatly decreased in 2 patients who 
died of renal insufficiency a month after 
arteriography. The renal circulation was 
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Fic. 17. An arteriogram of a patient with polycystic 
kidneys. Intrarenal spreading and circling of the 
cysts by the arteries is present. (Retouched.) 


moderately decreased in 2 cases and was 
normal in 1 case. In the 3 cases in which a 
nephrogram was available, the cysts were 
visible as distinct filling defects in 1, and 
as faint defects in 2 cases. 

The multiple small cysts of early poly- 
cystic kidneys are difficult to demonstrate 
by means of arteriography. When larger 
cysts are present, the arteriogram will 
sometimes show a typical appearance. 
However, the pyelogram has usually estab- 
lished the diagnosis in such cases. There- 
fore, arteriography has not proved to be of 
much help in the diagnosis of polycystic 
kidneys. 

4. Other Abdominal Masses. Only § pa- 
tients with abdominal masses of extrarenal 
origin were studied. In 2 cases, the splenic 
artery was visualized entering the mass 
and branching within it, thus establishing 
that the tumor was an enlarged spleen, 
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In 1 case, a pulsating mass was thought to 
represent an aortic aneurysm, but arteriog- 
raphy showed a normal aorta. A pseudo- 
cyst of the pancreas was found at opera- 
tion. The other 2 cases proved to be carci- 
noma of the liver and colon, respectively, 
and the arteriograms were normal in both 
instances. 

Arteriography may prove to be of con- 
siderable importance on the localization 
of abdominal masses.” The origin of a 
mass in kidney, spleen, or aorta is readily 
established or ruled out by this method. 
Also, the type of displacement of the nor- 
mal arterial pattern may give an excellent 
clue to the location of the mass.!° 


DISCUSSION 


Our original purpose in performing trans- 
lumbar arteriography was to study the 
renal arterial circulation in various urologi- 
cal conditions. Therefore, all types of cases 
were examined in order to establish the 
normal and abnormal arterial patterns. It 
soon became apparent that, as others had 
noted, arteriography offered an apparently 
safe diagnostic method, and often aided 
the surgeon in planning his operative pro- 
cedure. 

At the present time, we believe that 
arteriography is of definite value in the 
diagnosis of arterial obstruction, aneurysm 
of the abdominal aorta or its branches, 
and left upper quadrant abdominal masses. 
It is also of aid in the diagnosis of anom- 
alous renal artery, and in the determina- 
tion of the portion of the kidney supplied 
by the aberrant vessel. In addition, ar- 
teriography is the best means of obtaining 
preoperative information about the non- 
functioning kidney with impassable ureteral 
obstruction. Further experience, we believe, 
will substantiate that arteriography is use- 
ful in the differentiation between renal 
cancer and cyst, in the demonstration of 
placenta previa, and in determining the 
indications for nephrectomy in cases of 
severe hydronephrosis and/or infection. 

Experience is required for the proper 
interpretation of the arteriogram. Careful 
correlation of the arteriographic with the 
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pathological findings is indispensable. As 
our study has progressed, we have de- 
veloped a measure of confidence in our 
ability to evaluate the arteriogram. Never- 
theless, because of our limited experience 
with certain conditions, our conclusions 
have often been guarded. For example, al- 
though the present study seems to indicate 
that it is possible to differentiate between 
renal cyst, hypernephroma, and _transi- 
tional cell carcinoma of the pelvis, we still 
operate upon all space-consuming lesions of 
the kidney. 

The significance of the nephrogram is 
difficult to estimate. The degree of density 
attained by the kidney parenchyma fol- 
lowing arteriography does not correlate 
with the renal function, as shown by clini- 
cal and pathological studies in our material. 
While it is apparently true that the pres- 
ence of opacification of the kidney paren- 
chyma on the nephrogram indicates that 
the kidney is not completely functionless, 
absence of such opacification is sometimes 
noted in normal kidneys and therefore does 
not always indicate lack of function. How- 
ever, the nephrogram has often been of 
considerable help in revealing, as filling 
defects, functionless areas within the kid- 
ney parenchyma. 

The only contraindications to arteriog- 
raphy which we have heeded have been 
iodine sensitivity and uremia. As previously 
stated, old age, severe arteriosclerosis, and 
hypertension have not been regarded as 
serious risks. The absence of complications 
in more than three hundred injections indi- 
cates that the procedure is more than 
reasonably safe. 

Improvements in certain technical as- 
pects of arteriography will undoubtedly 
increase the value and scope of the pro- 
cedure. A more satisfactory rapid film 
changer, and a safer radiopaque medium 
which will permit the injection of larger 
quantities and obviate the need of general 
anesthesia, are two such developments 
which would be very desirable. However, 
even with the present technique, arteriog- 
raphy has proved to be a relatively simple 
and safe procedure which offers valuable 
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preoperative information obtainable in no 
other manner. 


SUMMARY 


1. More than three hundred translum- 
bar arteriograms have been performed 
without complications. 

2. The technique of the procedure is 
briefly described. 

3. The normal arteriogram is described 
and illustrated. 

4. Experiences with arteriography in 
two hundred of the cases is reviewed. The 
findings in renal anomalies, cysts and tu- 
mors of the kidney, other abdominal tumors, 
hydronephrosis, pyelonephritis, arterial 
aneurysm and thrombosis, and pregnancy 
are described, and the value of the method 
in each of these conditions is discussed. 

5. It is concluded that translumbar ar- 
teriography is relatively safe and simple, 
and that it offers valuable preoperative 
information which is not obtainable by 
any other means. 


ADDENDUM 


Since this paper was submitted, about five 
hundred more arteriograms have been per- 
formed by the authors, making a total of about 
eight hundred. No fatality has occurred. 


Arthur T. Evans, M.D. 
1908 Union Central Building 
Cincinnati 2, Ohio 
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DISCUSSION 


Dr. Arvin Vitt, St. Louis, Missouri. Dr. 
Smith and his co-authors have presented a very 
complete résumé of their experiences with 
aortography. This report, with few exceptions, 
coincides with one we* presented in 1948. I 
regret, though, that in retrospect the enthusiasm 
which I then shared does not now prevail. 

Aortography is an accepted proved adjunct 
in the diagnosis and prognosis of certain uro- 
logic entities as well as retroperitoneal tumor 
and anomalies of the abdominal aorta and its 
branches. As a diagnostic procedure, with the 
exception of vascular abnormalities, it is only 
of significance when supplemented with the 
roentgenogram of the urological tract, either 
intravenous or retrograde, and more often is of 
value only when combined with a pyelouretero- 
gram and perirenal air. 

That aortography is a safe and harmless pro- 
cedure can only be contested by the reported 
deaths. I personally regret admission of one 
death following injection of 80 per cent sodium 
iodide into the superior mesenteric artery. 
Death occurred in forty-eight hours due to 
gangrene of the bowel. Fortunately for me, 
autopsy showed generalized metastatic carci- 
nomatosis. I have seen injections into the 
splenic, hepatic and renal arteries, the latter 
resulting in a relatively functionless nephro- 
sclerosis after a four month follow-up. 


* Melick, W. F., and Vitt, A. E. Present status of aortography. 
F. Urol., 1948, 60, 321-334. 


P. G. Smith, A. T. Evans, E. C. Elsey and B. Felson 


Fepruary, 1962 


Use of less irritating substances as 70 per cent 
diodrast and neo-iopax will unquestionably re- 
duce the incidence of such undesirable effects 
but cannot until so proved make one of such 
experience feel that the information so available 
must at all times justify the risk. I assure you, 
in spite of having seen postmortem specimens 
of aortas that had within twenty-four hours 
been perforated for an aortogram with com- 
plete absence of hemorrhage or damage, I would 
not permit it on myself unless the knowledge so 
obtained was commensurate with the pro- 
cedure. 

I therefore feel that, in any instance in which 
complete urologic and roentgenographic ex- 
amination is not sufficient to intelligently and 
honestly permit of a sound therapeutic ap- 
proach, supplemental evaluation by aortog- 
raphy is indicated and only then when such 
possible supplemental information can be 
weighed against these possible unpleasant side 
effects. 


Dr. Evans (closing). I wish to thank Dr. 
Vitt for his frank discussion of this paper. We 
have been aware that injection of contrast 
media directly into the superior mesenteric 
artery has caused fatalities due to mesenteric 
thrombosis. All 4 cases known thus far have 
resulted from the use of substances other than 
neo-iopax and diodrast; therefore, we use only 
these media. More important is puncture of the 
aorta at a high level, above the origin of the 
celiac axis; in other words, at the level of the 
twelfth thoracic vertebra. 

We are continually asked about the danger of 
bleeding from the aorta at the puncture site. 
We studied the aortas of 36 patients at the time 
of autopsy. These patients were all moribund 
because of malignancy or other disease at the 
time of the aortic punctures which were per- 
formed four hours to twenty-four days before 
death. In these patients, only 6 had any evi- 
dence of blood outside the aorta and, in each, 
the amount was insignificant. Twelve of the 36 
patients had a diastolic blood pressure of over 
100 mm. Hg when the aorta was punctured. 

(Slide) Before closing, I wish to project a 
kodachrome slide of one of the aortas punc- 
tured. You can note that there is no evidence 
of extra-aortic hemorrhage and the puncture 
wound is almost imperceptible. 

We are certain that the procedure is not 
dangerous and does have very definite value. 
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ROENTGENOLOGICAL SKULL MEASUREMENTS AND 
THEIR DIAGNOSTIC APPLICATIONS* 


By LEWIS L. HAAS, M.D. 


CHICAGO, ILLINOIS 


OENTGENOLOGICAL determination 

of cranial size is important in differ- 
ential diagnosis. When the size of the skull 
differs significantly from the norm, mere 
inspection of the roentgenogram is suffi- 
cient. When, however, the size is near to 
the normal limit, simple inspection may 
become the source of errors. By using nu- 
merical data obtained from measurements, 
the differentiation of doubtful and border- 
line cases is more definite, the description 
of abnormalities and pathology becomes 
easier and more reliable. For such compari- 
sons roentgenological data of the normal 
variations should be available. The data of 
anthropological craniometry could be used 
by taking into account the enlargement by 
projection. However, for several reasons it 
is preferable to use data of actual roent- 
genological measurements. Of course, such 
figures are valid only for the target dis- 
tance used. For different technique the 
data can be corrected by a simple computa- 
tion. 

In the following, roentgenological data 
of normal skull variation will be presented. 

In a group of 170 male and 150 female 
white European adults the greatest length 
of the skull was measured. The target dis- 
tance was 70 cm., the table-film distance 
5 cm. The enlargement by projection, 
therefore, was 20 per cent. 

Another group involved a series of 1,300 
racially mixed patients of the University 
of Illinois Hospitals of various age groups 
and of both sexes. In this larger group the 
three main diameters were measured roent- 
genologically: the longitudinal, vertical 
and transverse diameters. Furthermore, 
the modulus and the cephalic index were 
computed. The target distance was 36 
inches (91.4 cm.), the table-film distance 


5.6 cm.; the enlargement thus was 16 per 
cent. 

The data obtained are presented in 
Tables 1-vi1. The tables contain measure- 
ments of skulls of patients in whom no 
pathology was found which might have 
been related to the skull size, or when 
pathology was evident, but identical skull 
dimensions existed also in normal individ- 
uals. Obviously abnormal sizes were ex- 
cluded. In some instances it was not pos- 
sible to measure all the three diameters. 
The number of individuals (7) in the 
younger age groups was too small for sta- 
tistical evaluation of o (standard deviation) 
but it appeared sufficient for practical 
orientation. Only the adult age groups were 
evaluated statistically. The zone M +e cor- 
responds generally to the range of variation 
of the middle sized, mesocephalic skulls. 
The values outside of the borderzone M 
+2o¢ are considered as suspicious for pres- 
ent or previous pathology in childhood. 
The extreme values outside the variation 
range Vinin—Vmax are definitely abnormal 
sizes of macrocephalic and microcephalic 
skulls. 

The greatest length diameter or skull 
length (1) was measured as the distance 
from the glabella to the opisthocranion, i.e., 
the most distant point of the occiput. Its 
determination is usually easy. Sometimes a 
marked protrusion of the frontal sinus or 
of the occiput (bathrocephaly) renders the 
evaluation more difficult, especially as both 
variations may occur simultaneously. Fig- 
ure 1* illustrates how comparatively mod- 
erate protrusions at both ends of the length 
diameter add more than 1 cm. to the length. 
Moderate frontal protrusion is a normal 


* The reproductions of most figures vary in scale due to publi- 
cation requirements. 


* From the Department of Radiology, University of Illinois College of Medicine, Chicago, Illinois. 


197 


i 
i 
: 


Fic. 1 


TABLE I 


LENGTH DIAMETER (CM.) OF ADULT WHITE EUROPEAN 
SKULLS ON ROENTGENOGRAMS (DISTORTION: 
20 PER CENT) 


Female 


Male 


n 170 150 
Pain—Vinax 20.0-24.5 19.1-23.6 
M 23.0 20.9 
M+to 21.0-22.9 20.0-21.9 
20.1-23.8 I9.1-22.8 
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feature. It was found in 42 per cent of 
adult males of this series, nearly the same 
in the age group of eighteen to twenty years 
exceptionally in younger males, and in 
only 4 per cent of adult females. 

The data pertaining to the first men- 
tioned European group are shown in Table 
1, those of the second mixed series in Table 
11. A comparison of the data for adults in 
both tables reveals that the range of varia- 
tion and the mean of the length of adult 
skulls are essentially the same in the 
European white and in the racially mixed 
American groups. Table 1 shows the rate 
of growth in the various age groups. 
Growth terminates in females around the 
fifteenth year, in males around the twen- 
tieth year. The average length in males is 
greater than in females in all age groups. 
In cases of normal skull configuration the 
measured length alone characterizes the 
size of the skull reliably. If the shape is 
abnormal, the other diameters must also 
be measured. 

For measuring the skull height (H) an- 
thropologists most frequently use the dis- 
tance of basion to bregma. However, it has 


TABLE II 


LENGTH DIAMETER (CM.) OF RACIALLY MIXED SKULLS ON ROENTGENOGRAMS (DISTORTION: I6 PER CENT) 
OF VARIOUS AGE GROUPS OF BOTH SEXES 


] Male | Female | Total 
n | Vain — Vinax | M n | Vinin— M | n | Vrain — Vinx | M 
~4 wk. | 2 33.7-14.2 13.9 | 3 | 12.6-14.0] 13.2 5 12.6-14.2 | 13.5 
2-6 mo. | 8 13.5-16.2 14.7 7 13.4-14.8 14.3 15 13.4716.0 | 14.§ 
7-12 mo. || 14 14.0-17.8 | 16.4 12 14.5-16.9 | 15.8 26 14.0-17.6 | 16.1 
13-18 mo. | 12 15.8-18.2 oe 17 15.8-18.1 17.1 29 1§.8-18.2 | 17.1 
19-30 mo. || 22 16.1-19.8 18.1 12 | 15.7-19.5 ‘7.7 34 15.7-19.8 | 17.9 
3-5 yr. || 40 16.4-20.4 | 18.9 30 | 16.2-20.4 | 18.8 70 16.2-20.4 | 18.8 
6-8 yr. | 33 17.1-20.8 | 19.4 29 16.0-20.7 | 19.0 62 16.0-20.8 | 19.2 
g-Il yr. || 34 17.9-21.1 19.6 26 16.6-21.3 | 19.3 60 16.6-21.3 | 19.5 
12-14 yr. || 32 18.3-21.8 | 20.3 | 26 | 17.9-21.0| 19.7 58 17.9-21.8 | 20.0 
1s-17 yr. || 34 19.0-22.2 | 20.6 20 | 18.7-21.8 | 20.1 54 18.7-22.2 | 20.4 
18-20 yr. || 33 19.6-22.6 | 20.8 29 | 19.2-21.0] 20.1 62 19.2-22.6 | 20.5 
21- | 395 18.9-23.2 | 21.2] 363 | 18.0-22.3 | 20.1 | 758 18 .0-23.2 | 20.7 
o=—8.0+7.9 | =—7.5+7.4 | 
M+o=20.4-22.0=69.8% | M+ta=19.4-20.9=74.5% 
M+20=19.6-22.8=96.7% | M+20=18.7-21.6=95.5% | 
TOTAL 659 574 1233 | 
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been pointed out (Martin and others) that 
this is not the most characteristic indicator 
for actual height. The topographical rela- 
tion of the bregma is rather variable. It is 
located usually in front and below the 
highest point (vertex). Therefore, the total 
height from the basion to the vertex was 
measured. The basion can readily be found 
on adequate roentgenograms. The distor- 
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logical data, the greatest breadth is at the 
upper margin of the suture in 52 per cent; 
in 31 per cent it is at a higher level and in 
17 per cent below the suture. However, the 
reliability of this roentgenological measure- 
ment is limited for the following reasons. 
The greatest breadth usually occurs in the 
posterior half, in the region of the parietal 
eminences. In ellipsoid forms it is located 


TaB_e III 


HEIGHT (CM.) OF SKULL ON ROENTGENOGRAMS (ROENTGENOLOGICAL ENLARGEMENT: 16 PER CENT) 


Mto=14.5-15.8=70.0% 
M+26=13.8-16.4=95 .3% 


Male 
| n —Vinax M n 
-4 wk. 2 | 10.2-11.2 10.7 3 
2-6 mo. 8 | 10.5-13.7 11.7 | > 
7-12mo. || 12.1-14.3 | 13.3 12 
13-18 mo. | 9 12.6-15.0 14.0 17 
Ig-30 mo. | 24 13.6-15§.7 14.7 9 
3-5 yr. || 40 13.5-16.3 | 14.9 26 
6-8 yr. || 33 | 14.2-16.7| 15.2 27 | 
g-1ryr. || 34 | 14.0-17.0 15.3 | 25 | 
12-14 yr. || 32 | 14.4-17.0] 15.6| 24 | 
yr. || 32 | 14.5-17.1 1§.7 | I9 | 
18-20 yr. || 29 | 14.0-17.4]| 15.6 26 | 
a1- | 379 | 13-4-17.7] 15.6] 353 | 
| —0.72+0.68 
|| M+to=14.9-16.3=75.7% | 
Mt20=14.1-16.9=95.0% | 
TOTAL 630 | | | 548 | 


Female Total 
M | | | M 

g.8-13.0 5 | 9-8-13.0 | 11.0 
10.8-13.5 11.8 1§ | 10.5-13.7 | 11.7 
¥1.4-3F3<6 12 22 11.4-14.3 | 12.8 
12.1-15.5 | 13.6 | 26 12.1-15.5 | 13.8 
13-2-15.3 | 14.2 | 31 13.2-15.7 | 14.5 
13.5-16.0 14.6 | 66 | 13.5-16.3 | 14.7 
13-2-16.3 | 14.8 | 60 | 13.2-16.7 | 15.1 
13.8-15.8 | 14.8] 59 | 13.8-17.0 | 15.1 
13.8-16.3 | 15.1 | 56 | 13.8-17.0 (15.4 
13.8-15.7 | 15.0] §1 | 13.8-17.1 (15-4 
13.0-16.3 | 15.1 | 55 13.0-17.4 | 15.4 
13.4-17.1 | 15.1 | 732 | 13.4-17-7 | 15.3 


o=—0.64+0.64 


tion by projection was the same as for 
length, because both diameters are located 
in the median plane of the skull. The dis- 
tance from the table was not very variable. 
As Table 1v shows, this distance, the half 
of the skull breadth, grows from the fifth 
to the eighteenth year of life roentgeno- 
logically from 75 mm. only to 81 mm. in 
average. The measured data are shown in 
Table 111. There was no significant increase 
of height after the twelfth year in either sex. 

The measurement of the skull breadth 
(Br) technically is simple. It seemed best 
to measure it at the upper margin of the 
squamous suture, or slightly above it at 
the level of the stephanion, when the skull 
was wider here. According to anthropo- 


in the middle, in spheroid forms in the 
anterior half of the skull. Furthermore, 
sagittal views are obtained with different 
angulations, dependent upon clinical pur- 
poses and individual preferences. A pre- 
liminary question is: Shall the anteropos- 
terior or the posteroanterior views be used? 
Theoretically the first mentioned would be 
more favorable because in these views the 
greatest breadth is usually nearer to the 
film, thus the enlargement is less. In roent- 
genograms the breadth averages 4 to 8 
mm. less on the anteroposterior as com- 
pared with the posteroanterior view. The 
latter view was used in this study as the 
great majority of the films were taken in 
this manner. 
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Table 1v shows the data from these 
roentgenological measurements. The rate 
of increase in width is greatest in the first 
year of life. It is very slow from the sixth 
year. In females, growth stops earlier, at 
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about the eighteenth year; in males, at the 
twentieth year. 

The enlargement by projection was 
greater than for the other diameters be- 
cause the distance of the median plane, 


TABLE IV 


BREADTH (CM.) OF SKULL ON ROENTGENOGRAMS (DISTORTION: 16 PER CENT) 


Male Female Total 
Age 
n Vooin— Vinex M n — Vinex M n Vein — M 
-4 wk 2 Il.1-11.6 | 11.3 3 10.0-12.0 10.8 | 5 10.0-12.0 | 11.0 
2-6 mo 8 11.O-14.1 7 10,1-12.8 10.1-12.8 | 11.9 
13-18 mo 12 14.1 13.9 29 12 
Ig-30 mo 22 14.0=16.7 9 | 14.9 
3-5 yr 38 <0 30 14.9 68 13-1-17.0 | 15.1 
6-8 yr 32 142 15.9 27 13.6-16.6 15.3 59 | 15.6 
yr: 29 14391720 16.0 23 1453-1752. | 2 14. 6 | red 
12-14 yr. 29 15.2-17.3 16.2 23 14.7-17.0 | 15.7 2 14.7-17.3 | 16.0 
32 18 7-172 | 14.7-17.8 | 16.2 
18-20 yr. 31 14.7-18.9 16.5 24 16.1 | 14.7-18.9 | 16.3 
2I- 369 16.8 356 16.2 72 14.2-I19.0 | 16.5 
o=—0.79+0.65 T= —0.43+0.65 
M+o=16.0-17.4=70.9%| Mx+o=15.4-16.8=65.7% 
|| M+20=15.2-18.1=95.4% | M+20=14.7-17.4=96.3% 
TOTAL 618 | 549 1167 | 
TABLE V 
MODULUS (CM.) OF SKULL ON ROENTGENOGRAMS 
Male Female Total 
n Voin— Vinax M n Venin | M n Vinex | M 
-4 wk. || 2 11.6-12.3 | 12.0 3 10.8-12.8 | 11.6 | |} 22.8 
2-6 mo. | 8 11.9-14.6 12.9 7 12.1-14.1 12.7 | 22.8 
7-12 mo. II 13.0-15.3 14.9 12 12.9-15.0 | 13.8 ¢ 12.9-15.3 | 14.2 
13-18 mo. | 9 13.§-16.0 14.8 26 | 13.§-16.1 | 1§.0 
19-30 mo. || 23 14.5-16.8 | 15.9 12 13.6-16.6 | 15.1 35 | 13.6-16.8 | 15.7 
3-5 yr. || 33 | 14.8-17.4| 16.3 26 14.2-17.4 | 16.0 s9 | 14.2-17.4 | 16.2 
6-8 yr. 29 | | 06.8; 297 14.3-17.5 16.3 56 | 14.3-17.7 | 16.6 
g-Ir yr. || 30 | 15.7-18.1 | 16.9] 23 15.2-17.6 | 16.5 | 53 1§.2-18.1 | 16.7 
12-14 yr. || 30 | 16.4-18.¢ | 17.4 | 23 16.0-17.6 | 16.7 53 16.0-18.§ | 17.1 
1$-17 yr. | 32 | 16.6-18.8 | 7.61 8 1§.9-17.7 | 16.9 50 1§.9-18.8 | 17.3 
18-20 yr. || jo | 16.3-19.2| 17.7] 22 16.3-17.8 | 17.1 2 16.3-19.2 | 17.5 
21- 360 | 16.3-19.5 | 17.8 | 355 1§.7-18.5 1§.7-19.§ | 17.5 
| o=—0.52+0.51 | =—0.54+0.39 
|| M+to=17.3-18.4=72.1% | M+to=16.4-17.6=70.2% 
|| M+20=16.8-18.9=94.2% | M+20=16.0-18.1=95.7% | 
TOTAL || $97 | 545 1142 | 
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i.e., that of length and height to table, 
usually was 7 to 8 cm., while the greatest 
width usually was 10 to 13 cm. from the 
table. The distortion was less uniform, too, 
because of the more variable location of 
the greatest breadth. Regarding the vari- 
able disproportionate enlargement of 
breadth, it must be pointed out that these 
figures represent roentgenological values; 
they are not evenly proportional to the 
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the size of normal shaped skulls is suffi- 
ciently characterized by its length alone. 
The computed roentgenological values of 
the modulus are shown in Table v. They 
conform to the anthropological data. The 
growth of the skull is fastest in the first 
year of life. It is rather slow from the 
twelfth year on and usually stops in females 
around the eighteenth, in males around the 
twenty-first year. 


TaBLe VI 


CEPHALIC INDEX (Br X100/L) ON ROENTGENOGRAMS 


Male Female Total 

Age 
n Vinin Vinex M n Vinex M n Vain— M 
—4 wk. 2 81.0-81.7 | 81.3 3 79-4-85.7 | 81.6 5 79.4-85.7 | 81.5 
2-6 mo. 11 73.5-88.1 81.7 12 72.7-87.7 | 80.8 | 23 72.7-87.7 | 81.4 
7-12 mo. 12 73.8-89.5 | 81.8 12 75.9-90.4 | 82.5] 24 73-8-90.4 | 82.1 
13-18 mo, II 82.3 7307-07 81.5 | 22 | 73-7-90.3 | 81.8 
19-30 mo. 21 10 77-488 .4 | 81.4 31 74-3-90.4 | 81.3 
3-5 yr. 35 72.4-90.0 | 81.2 26 72.7-91.1 | 81.0 6t | 72.4-91-1 | 81.1 
6-8 yr. || 30 71.8-88.6 | 81.4 | 24 73-0-88.3 | 81.5] 54 | 71.8-88.6 | 81.4 
yr. 30 72.0-89.8 74.9-88.5 | 80.3 | 72.0-89.8 | 80.8 
12-14 yr. 30 | 73-1-88.3 | 80.5 | 23 73.9-89.4 | 80.2 | 53 | 73-1-89.4 | 80.3 
1S—17 yr. 35 72.8-87.7 | 80.6| 17 72.0-83.4 9-6} 52 72.8-87.7 | 80.0 
18-20 yr. 31 72.8-85.7 | 79.3 | 24 73.8-89.6 | 80.0 55 72.8-89.6 | 79.6 
21 351 71.3-89.4 | 79.5 354 71.0-90.4 | 80.0 | 705 71.0-90.4 | 79.8 

o=—3.66+ 3.87 | o= —3.87+3.33 | | 

M+o=75.9-83.4=65.7% | Mto=76.1-84.2=66.2% | 

M+2 =72.2-87.3=96.5% | M+ 20 =72.3-88 .3=94.0% | | 

TOTAL || 599 | | §38 | | 1137 | | 


actual values. However, their practical 
diagnostic use is not diminished if the 
normal variation is also determined by 
roentgenological measurements. 

The breadth being a component both of 
the modulus and of the cephalic index, the 
above consideration relates also to these. 

-——_——— } is 
only slightly influenced because only one 
of the diameters is less exact. The roent- 
genological modulus is a better indicator of 
the size of the skull than the single diame- 
ters. In variations of shape and in deformi- 
ties the opposite deviations of the single 
diameters may compensate each other 
when the modulus is computed. However, 


However, the modulus ( 


The significance of the modulus is shown 
by the fact that from the 18 cases with 
oversized modulus of this series, in 6 cases 
the length was within normal limits, and in 
3 cases none of the diameters exceeded 
the upper limit. On the other hand, there 
were 7 cases with increased length di- 
ameter, but not oversized modulus. In 2 
of them there were congenital anomalies; 
furthermore, there was I congenital hydro- 
cephalus, I acromegaly, and 1 fibrous 
dysplasia. For differentiation of an en- 
larged skull, one must consider not only 
the measurements, but also the other roent- 
genological and clinical peculiarities. 

The cephalic index (BrXtio00/L) to a 


certain extent is characteristic of the shape 
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of the skull. The distortion by projection 
of breadth is greater than that of length; 
therefore, the roentgenological value of the 
index is relatively somewhat larger than 
the anthropological value. The roentgeno- 
logical values are shown in Table v1. Dur- 


Lewis L. Haas 


1952 


ing the first year of life the growth in 
breadth is more marked than that in 
length; therefore, the index is markedly in- 
creased in this period. After the first year, 
breadth increases less from year to year, 
whereas the increase in length is more sig- 
nificant. The cephalic index, therefore, 
gradually decreases with age. The decrease 
subsides earlier in females, the adult fe- 
male remaining nearer to the juvenile form. 
In adults the middle zone, M+o, may be 
regarded as the normal configuration. The 
skulls outside of this zone may be termed 
either as dolichocephalic or brachycephalic. 
The indices outside of the values of M +20 
are the indicators of hyperdolichocephaly 
and hyperbrachycephaly, respectively. The 
highest index of this series was 106. This 
concerned the skull of a ten month old 
boy with epileptic convulsions whose 
breadth was greater than the length (Fig. 
2). The smallest index, 66, was obtained on 
an adult male skull with premature fusion 
of the sutures. Deformity itself does not 
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necessarily mean clinical pathology with- 
out other corresponding roentgenological 
or clinical signs. 


CONCERNING LARGE SKULLS 


The cranial volume may become larger 
either by increase of the cranial contents or 
in thickness of the cranial bones. The skull 
increases with the growth of its contents 
provided the sutures remain open and suf- 
ficiently yielding to pressure. The contents 
of the skull, on the other hand, may in- 
crease either by growth of the brain and its 


Fic. 4 


parts or by increased amounts of the intra- 
cranial fluid. 

The growth of the brain may be a normal 
or a pathological process. In the absence 
of pathological changes the brain exceeds 
the normal volume only rarely (hyper- 
trophia cerebri). Giant skulls of this kind 
may be termed constitutional macro- 
cephaly. Such a skull with a length of 176 
mm. is shown in Figure 3. This twenty- 
three year old steel worker had no history, 
no somatic changes relating to the large 
skull. On the other hand, a skull, even 
though enlarged by some _ pathological 
change, may still remain within the normal 
limits of variation. Large and enlarged are 
not identical concepts. For differentiation, 
other roentgenological and clinical pecu- 
liarities must be considered. 
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In the first mentioned European series a 
high number of larger skulls occurred asso- 
ciated with disturbances of the pituitary 
gland or with tumors of the sellar region. 
For the second series no relating data are 
available. However, the two thickest cra- 
nial bones of this series belonged to patients 
with acromegaly. One had an oversized 
skull, the other was near to the upper limit 
(Fig. 4 and 5). The smallest adult skull was 
that of a female with craniopharyngioma 


Fic. 6 


7. 


204 Lewis L. Haas 


FEBRUARY, 1962 


Fic. 8 


(Fig. 6) with a modulus of 15.1 cm. An- 
other small skull (Fig. 7) belonged to a 
nanosome female with pituitary hypo- 
plasia and an exceptionally small sella 
turcica (surface area: 21 sq. mm.). The 
possibility must be considered that pitui- 
tary alterations may influence cerebral and 
cranial development. 


Pathological increase of the cerebral sub- 
stance (tumor, etc.) may lead directly to 
cranial enlargement, especially in the 
young. However, this is a rare occurrence. 
Sometimes it results only in local bulges. 

Most tumors indirectly increase the size 
of the skull by producing occlusive hydro- 
cephalus. A large skull showing definite 
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signs of increased intracranial pressure is 
usually caused by an occlusive hydrocepha- 
lus and not by a simple hydrocephalus. 
Figure 8 shows the skull of a twenty-four 
year old male with a tumor of the fourth 
ventricle which produced an occlusion and 


a subsequent enlargement of the skull (ZL: 
243 mm.). Tumors of the cerebellum and of 
the fourth ventricle often develop during 
infancy and frequently cause enlargement 
of the skull. Less frequent is juvenile ob- 
struction caused by developmental ab- 
normalities, such as basilar impression 
(Fig. 9), or by adhesions. Inflammatory 
occlusions (‘‘pseudotumors’’) occur more 
often during adult life when the skull is no 
longer able to expand. 

Contrary to the general belief, acquired 
hydrocephalus simplex causes only slight 
or no dilatation of the ventricles and no 
cranial enlargement in the acute stage. 
Hydrocephalus of long duration, usually 
of congenital origin, may produce the well 
known large balloon skulls of infants (Fig. 
10, 4 and B), sometimes persisting in the 
adolescent age. 

Cranial enlargement may be caused by 
increased thickness of the cranial bones. A 
pathological excessive thickness may add 
up to 14 to 20 mm. to the length of the 
skull. In acromegaly the increase in length 
is sometimes due merely to marked bulges 
of the frontal sinus (Fig. 1). Osseous thick- 
ening can be most conspicuous in acro- 
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megaly (Fig. 4 and 5) and in various hyper- 
plastic dysostoses, chiefly in Paget’s dis- 
ease (Fig. 11) and fibrous dysplasia. It may 
be diffuse, extending over the entire vault 
(Fig. 4), or partial, involving a single bone 
or only one side. Figure 12 shows a case 
of Paget’s disease with sarcomatous de- 
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generation; in some places the bones meas- 
ured 27 to 30 mm. in thickness. 

Thickening of the soft parts of the scalp 
may also suggest an enlarged head. Roent- 
genological differentiation is easy: the film 
shows an unaltered bony case and a thick- 
ened scalp which is sometimes folded 
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(“cutis verticis gyrata,” Fig. 13). This pe- 
culiarity occurs in acromegaly. 

In the series of 1,300 skull roentgeno- 
grams of the University of Illinois Hos- 
pitals, 19 cases have been found with an 
oversized modulus. The largest skulls were 
found in 6 cases of congenital hydrocepha- 
lus. One pertained to a six and a half year 
old male (Fig. 14, 4 and B) with an un- 
usually large modulus of 23.8 cm. (normal 
upper limit: 17.7) and with a length of 271 
mm. (normal limit: 208 mm.). Another 
very large modulus was that of a four 
month old male (Fig. 10). It was 20.6 cm. 
(normal limit: 14.6) and the skull length 
was 245 mm. (normal limit: 162). Other 
causes for oversized skulls were: congenital 
abnormalities, such as platybasia with 
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Klippel-Feil syndrome or with osteogenesis 
imperfecta, and congenital or birth in- 
juries in 7 cases (Fig. 9); furthermore, 
tumor of the posterior fossa in 2 cases, 
single cases of acromegaly, rickets, and 
pituitary disturbance. One large skull 
showed no clinical symptoms. 


CONCERNING SMALL SKULLS 


Any pathologic condition causing re- 
tardation of development may be the cause 
of a small skull size. The retardation may be 
temporary or permanent—temporary if 
after healing of the disease, the growth can 
be compensated, and permanent if restitu- 
tion is not possible. In the series presented 
here there were 14 cases with subnormal 
modulus. All showed some pathology caus- 
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ing the retardation: congenital abnormali- 
ties (such as meningocele, etc.), congenital 
and birth injuries of the brain (cerebral 
agenesis), nanosomia of pituitary or other 
origin, and craniopharyngioma. One adult 
female (modulus: 15.3) had an adenoma of 
the pancreas without any evidence of con- 
stitutional aberrations. The relatively 
smallest modulus belonged to an eleven 
week old female with progeria (8.2 cm., 
normal lower limit 10.8) and to a two 
month old male with multiple congenital 
anomalies (10.6 cm., normal limit 11.9) 
(Fig. 15). Two of the smallest adult skulls 


have been mentioned earlier (Fig. 6 and 7). 
There was no case of undersized skull in 
the 12 cases of the series with premature 
fusion of the sutures, though in 2 cases the 
modulus was close to the normal lower 
limit. 

It is evident that skull size and measure- 
ments have diagnostic value. Yet the sig- 
nificance of quantitative deviations should 
not be overestimated. If present, such 
deviations of size call for detailed clinical 
and roentgenological studies. 
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PERIGASTRIC ADHESIONS AND BANDS INVOLVING 
THE PYLORIC ANTRUM 


A DIAGNOSTIC ENIGMA* 
By EDWARD L. JENKINSON, M.D., WILLIAM H. PFISTERER, M.D., 


RUSKIN C. NORMAN, M.D., avd KARL K. LATTEIER, 


M.D. 


From the Department of Radiology, St. Luke’s Hospital 
Chicago, Illinois 


_. correct preoperative diagnosis of 
pyloric lesions is often impossible. 
There are fallibilities in all known diag- 
nostic methods, where such lesions are 
concerned. Both from a clinical and roent- 
genologic standpoint, the differentiation 
of intraluminal gastric tumors, far-ad- 
vanced infiltrates and benign ulcerations, 
is more readily accomplished. Roentgen 
diagnosis of such conditions has been well 
established, and need not be considered in 
this discussion of prepyloric lesions. At 
this time, the discussion will be confined 
to prepyloric deformities due to adhesions 
and bands, roentgenologically compatible 
with deformities produced by malignant 
gastric pathology. 

Very little has been written regarding 
this subject in spite of its importance and 
relatively frequent occurrence. Much at- 
tention, however, has been focused on the 
obstructing effect upon the duodenum by 
congenital bands and adhesions. As early 
as 1914, Harris? described roentgenographic 
deformities of the duodenum resulting 
from anomalous congenital bands. These 
he thought to be remains of the anterior 
mesogastrium resulting from faulty em- 
bryonic development. The ligamentous 
folds exerted pressure upon the first and 
second parts of the duodenum as they 
crossed it in their attachment to the 
hepatic portal. The pyloric antrum was 
not involved by such pressure, but dilata- 
tion of this portion of the stomach was a 
prominent feature. Taylor® in 1922 re- 
ported numerous cases in which he had 
operated for symptoms arising from anoma- 
lous abdominal membranes. These he felt 


had developed during fetal life from atypi- 

cal peritoneal fusion; many probably modi- 
fied by later pathological changes resulting 
from continued traction or low grade 
inflammation. Symptoms of partial ob- 
struction, together with digestive disturb- 
ances, general nutritional disturbances and 
nervous debility, often accompanied epi- 
gastric tenderness. When an abnormal 
hepatoduodenal membrane was present, 
roentgenologic findings showed high fixa- 
tion of the duodenal bulb with occasional 
deformity resembling an ulcer. Likewise, 
dilatation and surging of the second and 
third parts of the duodenum accompanied 
the presence of a duodenojejunal mem- 
brane. No mention is made of the pyloric 
or prepyloric deformity. 

In reporting the findings of 7 cases of 
perigastric adhesions, the discussion has 
been limited to adhesions and bands de- 
forming the pyloric antrum, that is the 
distal 2.5 cm. of the stomach, adjacent to 
the pyloric sphincter. It is here that 
benign gastric deformities may closely 
resemble intramural gastric malignancy. 
The authors? have previously reported 
benign spasm showing such characteristics. 

Since both congenital anomalies and 
inflammatory adhesions are involved, the 
pathology is dependent upon develop- 
mental as well as adult anatomical relation- 
ships. According to Arey,' the gut arises 
when the entoderm is folded into a tube. 
At the same time, lateral splanchnic meso- 
derm swings inward from each side towards 
the midplane and forms a double-layered 
sheet, extending from the roof of the celom 
to the mid-ventral body wall, thus contain- 


* Presented at the Fifty-first Annual Meeting, American Roentgen Ray Society, St. Louis, Mo., Sept. 26-29, 1950. 
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ing the gut between its layers. This mem- 
brane is the primitive mesentery. The 
portion of the digestive canal which passes 
through the peritoneal cavity is contained 
in an originally continuous dorsal mesen- 
tery. Later distinctive names are given to 
the several regions. Thus, there is the dorsal 
mesogastrium (greater omentum) of the 
stomach, the mesoduodenum, the mesen- 
tery of the small bowel, and the mesocolon. 
The history of the mesogastrium is con- 
cerned with the development of the lesser 
peritoneal sac. The liver grows out into 
the ventral mesentery from the fore-gut, 
and is thus enclosed by the lamella of the 
ventral mesogastrium. As the liver in- 
creases in size, this gives rise to the capsule 
and ligaments. The portion of the mesen- 
tery between the liver, stomach, and duo- 
denum is the lesser omentum. This, in the 
adult, is differentiated into the hepatogas- 
tric and hepatoduodenal ligaments. The 
mesogastric attachment of the liver to the 
ventral body wall extends caudally from 
the diaphragm to the umbilicus, and con- 
stitutes the falciform ligament. In the 
adult this is a broad and thin peritoneal 
fold, which in its anteroposterior plane, 
passes upward and backward from its 
attachment behind the right rectus, often 
as low as the umbilicus. It passes upward 
to the diaphragm and backward to the 
left lobe of the liver. Between its layers 
it contains the parumbilical veins and the 
round ligament. 

The pathology in the following case was 
undoubtedly developmental. An adhesive 
band which was continuous with the lower 
border of the liver and the falciform liga- 
ment was found surrounding the pyloric end 
of the stomach, about 1 inch proximal to 
the pyloric sphincter, producing a funnel- 
shaped narrowing of the pyloric antrum. 
This was first discovered during roentgeno- 
graphic examination and thought to be due 
to malignancy (Fig. 1 and 2). The band at 
operation shelled off the anterior wall of 
the stomach after division, revealing a 
normal stomach beneath. Nothing sug- 
gestive of malignancy was found. As was 


Perigastric Adhesions and Bands Involving the Pyloric Antrum 


211 


to be expected, the roentgen characteristics 
were similar to an intramural malignancy, 
as the narrowing was constant at several 
examinations and could not be affected by 
antispasmodics. The relatively rigid en- 
circlement of the gastric wall inhibited the 
passage of pyloric waves, and distorted the 
gastric rugae. 

Briefly reviewing the normal anatomy of 


Fic. 2. Drawing showing pressure by falci- 
form ligament. 


the gastric attachments, one recalls that 
the pyloric antrum on its lesser curvature 
is covered by peritoneum giving rise to the 
two layers of gastrohepatic omentum. Its 
two components, the gastrohepatic and 
duodenohepatic ligaments, pass upward to 
attach about the hepatic portal. The right 
lateral margin is reflected around the 
hepatic artery, bile ducts, and portal vein, 
turning backward, to form a free folded 
edge of the peritoneum. As it winds about 
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the portal vessels, it becomes the anterior 
boundary of the foramen of Winslow. On 
the greater curvature, through reflection of 
the peritoneum around the pylorus, it 
forms the attachment of two layers of the 
greater omentum, which forms the gastro- 
colic ligament uniting the stomach and 
transverse colon. Normally, these gastric 
ligaments allow the stomach considerable 
mobility, and interfere in no way with the 
passage of peristaltic waves over the 


Fic. 3. Traction on lesser curvature due to 
short gastrohepatic ligament. 


gastric walls. Roentgenoscopically, the 
prepyloric portion of the stomach and 
duodenum is relatively more fixed than the 
pars media but, even so, may be moved 
several centimeters by the palpating hand. 
Fixation of the stomach is highly suggestive 
of extragastric pathology, but when this is 
associated with a filling defect deforming 
either curvature, extension of gastric pathol- 
ogy into the surrounding tissues is highly 
probable. Such a finding, together with 
rugal disturbances and inhibition of peri- 
staltic waves, caused surgical exploration 
of another case. The free edge of the lesser 
omentum was found to be thickened and 
short. Included in this was a heavy band, 
presumably the gastrohepatic ligament. 
This was attached to the lesser curvature 
of the stomach, approximately 2 cm. from 
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the pyloric sphincter, fixing and elevating 
this portion of the stomach and angulating 
it in such a manner as to depress the 
lesser curvature distal to its attachment. 
This accounted for the filling defect in the 
prepyloric region (Fig. 3 and 4). Inspection 
of the gastric mucosa, as well as palpation, 
revealed it to be normal. 

In 2 similar cases, roentgen examination 
and subsequent rechecks after atropine 
showed an upward displacement of the 


Fic. 4. Drawing showing traction on lesser curvature 
due to short gastrohepatic ligament. 


greater curvature of the stomach near the 
pyloric antrum. The pyloric antrum was 
constantly narrowed, but the lesser curva- 
ture appeared normal. The rugae were 
flattened and irregular. There was some 
puckering of the margin along the greater 
curvature (Fig. 5 and 6). Subsequent 
surgical exploration revealed an adhesion 
between the greater omentum and the 
pylorus, displacing the greater curvature. 
The stomach was freely movable; there 
were no indurations and no evidence of 
pathology in the gastric area or colon to 
account for the adhesion. The mucosa was 
normal except for a scar at the point of 
adherence of the greater omentum. 

The constant close relationship of the 
gallbladder to the duodenal bulb and py- 
lorus further complicates pyloric pathology. 
In 2 instances patients were found to have 
definitely irregular, narrowed, fixed and 
rigid pyloric antrums. Both curvatures 
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Fic. 6. Drawing showing adhesion of omentum to 
lesser curvature of the stomach. 


were involved. The peristaltic waves ended 
abruptly at the area of narrowing. The 
lumen in each measured less than 1 cm. in 
diameter, and the rugae could not be out- 


Fic. 7. Pyloric deformity as result of 
gallbladder adhesions. 


lined in one (Fig. 7), while the other 
showed irregularity of the rugae (Fig. 8). 
Roentgen examination of the colon was 
negative and the gallbladder had previ- 


} 

Fic. 5. Adhesion to omentum and stomach. ; 
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Fic. 8. Drawing showing postoperative ad- 
hesions about gallbladder site. 


Fic. 10. Duodenal ulcer (seventeen months 
later); perigastric fibrosis. 


ously been removed in each case. In these 
instances the surgeon found the entire 
right upper quadrant obliterated by dense 
fibrous adhesions, extending like a _par- 
tition from the old gallbladder scar to the 
posterior abdominal wall, contracting and 
absolutely fixing the pyloric end of the 
stomach in position. After extensive dis- 
section, the pyloric end of the stomach and 
the first part of the duodenum were freed 
from the adhesions. Nothing could be felt 


Fic. 11. Drawing showing fibrosis from 
ulcer in duodenum. 


in the nature of an induration or malignant 
nodule. The stomach was incised and no 
intramural lesion could be found through 
the incision. 

As has been stated, adhesions may also 
arise from pathology within the stomach. 
This is very important in view of the fact 
that certain benign lesions may become 
malignant. In 1937, a patient was examined 
in the roentgen department and was found 
to have a small ulcer at the base of the 
duodenal bulb (Fig. 9g). Several years 
later, the same patient was found to have 
developed a narrowed irregular pyloric 
antrum with inhibition of peristaltic waves 
and rugal disturbances. At operation, the 
patient was found to have developed a 
marked fibrosis surrounding the pylorus, 
originating at the old ulcer site, and thereby 
deforming the prepyloric area (Fig. 10 
and 11). There were no nodules. Liver and 
gallbladder were normal and no indication 
of malignancy or metastasis was found. A 
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posterior gastroenterostomy was done. 

It is interesting to note that all 7 pa- 
tients presented were over fifty years of 
age (except one female who was seventy- 
eight years of age). When one understands 
the developmental anatomy and _ gross 
anatomic relationships about the stomach, 
the origin of such perigastric adhesions or 
bands is quite clear. However, the fact that 
these patients developed symptoms so 
late in life is another matter. As has been 
stated, continued traction, low grade in- 
flammation, and changes in the habitus of 
the patient may be a contributing factor. 

In all instances there were complaints of 
vague epigastric distress and weakness. 
Two patients complained of pressure and 
fullness about the heart. In 5§ patients, 
nervousness and irritability were promi- 
nent factors. All suffered from distress 
after meals, but only one had a history of 
vomiting. Weight loss was a variable fac- 
tor. All such symptoms have been de- 
scribed before, and appear to arise chiefly 
from the strong peristaltic action necessary 
to force food past the point of obstruction. 

Of greatest importance, from a clinical 
standpoint, is the fact that every one of 
the 7 patients had signs of gastrointestinal 
bleeding and all but two had achlorhydria. 
Only one patient had any known pathology 
to account for the bleeding; the one known 
case of duodenal ulcer. Two other patients 
had tarry stools and all had a 4 plus 
benzidine reaction on a meat, gravy and 
iron-free diet. In all cases a barium enema 
had been done which was negative in each 
instance. Four of the 7 cases had no free 
or combined acid. One had the maximum 
of 40° combined acid and one failed to 
have a gastric analysis. In connection with 
the findings of bleeding, Sahler and Hamp- 
ton> have reported bleeding as the most 
common, constant symptom in extra- 
mucosal tumors of the stomach. They 
account for the bleeding by thinning of the 
mucosa and small ulcerations. No mucosal 
ulcerations were found at surgery in any 
of the 7 cases just presented. 

Gastroscopic examinations were done on 
2 patients. One was reported negative, 


and that of the other patient, with the 
defect due to the falciform ligament, was 
reported as follows: 


The patient was very cooperative and the 
examination perfect. The pylorus immediately 
came into view and it was evident from the first 
that there was pathology present. The pyloric 
canal was entirely rigid and its surrounding 
showed definite protrusion into the cavity of 
the stomach. Peristaltic waves developed in the 
antrum and moved energetically toward the 
pylorus, but they flattened out when they 
touched the stiffened portion. The antrum 
mucosa showed patches of adherent mucus and 
the lower body wall showed thinning of the 
mucosa. 


CONCLUSIONS 


1. Lesions of the pyloric antrum are of 
equal interest to the diagnostician and 
surgeon. 

2. Close cooperation is essential to 
identify such lesions early. This depends 
upon early recognition of suggestive symp- 
toms and an early diagnostic study. 

3. Should the conclusion leave any 
doubt as to the presence of a malignant or 
a potentially malignant lesion, surgery is 
advisable. 

4. Prepyloric defects that persist after 
the administration of antispasmodic and 
medical management should be subjected 
to surgery. 

5. To find no lesion at operation in the 
presence of a persistent roentgenological 
defect is definitely better than at a later 
date to find an inoperable malignancy. 

6. The mortality from a simple explora- 
tory operation is very low and to miss or 
overlook a carcinoma is too high a price 
to pay. 

7. Persistent roentgenological defects do 
occasionally occur in the absence of surgi- 
cal proof. 

8. In the light of our present knowledge, 
it is often impossible to differentiate, 
clinically or. roentgenologically, pyloric 
defects. Unfortunately, gastroscopic exami- 
nation does not clarify the diagnosis. 

E. L. Jenkinson, M.D. 


St. Luke’s Hospital 
Chicago, Illinois 
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CLINICAL STUDIES ON THE USE OF CONTROLLED 
INTRAGASTRIC PRESSURE FOR THE ROENTGEN 
DIAGNOSIS OF LESIONS IN AND ABOUT 
THE FUNDUS OF THE STOMACH* 


By EVERETT L. PIRKEY, M.D., HERBERT D. KERMAN, M.D., 
EDSEL S. REED, M.D., WILLIAM H. SMITH, M.D., and 
GABRIEL WHITEMAN, M.D. 


LOUISVILLE, KENTUCKY 


PPROXIMATELY 5 per cent of all 

gastric tumors are found in the upper 

half of the stomach. Fifty per cent of the 

sarcomas reported by Marvin and Waters” 
were found in this area of the stomach. 

With the growing ability of surgeons to 
resect this portion of the stomach, it has 
become increasingly important for radiolo- 
gists to make a more definite diagnosis of 
lesions in this area. 

Even with the most superficial review of 
the history of roentgenological diagnosis of 
lesions of the stomach, it is readily appar- 
ent that those portions of the stomach 
that are not easily available to palpation 
have offered radiologists considerable diffi- 
culty in diagnosis. This is repeatedly 
borne out in articles written on the sub- 
ject. One of the more recent articles is by 
Sherman," in which he says, ““The greatest 
contribution of gastric roentgenology lies 
in the ability to detect organic abnormali- 
ties. Potentially any lesion of macroscopic 
size which does not exhibit a physiological 
feature as its sole characteristic can be 
uncovered.” He continues, “The most 
important procedural handicap in the 
roentgen examination of the upper stomach 
is its inaccessibility to palpation.” 

We know from personal experience that 
it is not too difficult to make a diagnosis or 
at least detect the presence of even quite 
small lesions in the lower portion of the 
stomach, that is, those areas accessible to 
palpation and compression spot films. Our 
ability to study the elasticity, the mobility, 
and the motility of that part of the gastric 
wall makes this relatively easy. In the first 


part of the duodenum we pride ourselves on 
our ability to see very small ulcerations, 
again due primarily to its accessibility to 
palpation. 

To date, only a few concerted efforts 
have been directed toward the improve- 
ment of roentgenological methods of exami- 
nation of the upper half of the stomach. 

Since the year that R6éntgen published 
his first report on roentgen rays, a means of 
improvement has been available which we 
have found to be of considerable help in 
the detection of abnormalities in the upper 
half of the stomach. In 1895, Moritz of 
Munich was apparently the first to intro- 
duce a balloon into the human stomach. 
He was a physiologist and was interested 
in studying intragastric pressures. Follow- 
ing this, numerous physiologists have intro- 
duced balloons into both the human stom- 
ach and those of experimental animals. 

Following 1941, when D’Eloia!® de- 
scribed a method of inflation of a balloon 
in the stomach, several investigators have 
reported the use of a balloon with barium 
in the stomach. Among them, Gruber!® 
and Le Canuet, Lapipe, and Prichard* 
described essentially the same method. To 


TaBLe 
RESULTS OF BALLOON EXAMINATIONS 
1947-1950 
Negative | Pathology | Total Ex- 
Findings Found aminations 
No. of cases 38 16 54 
Per cent 70.3 29.7 100 


* From the Department of Radiology, University of Louisville School of Medicine. Illustrations by the Department of Visual Educa- 


tion, University of Louisville School of Medicine. 
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Fic. 1. Schematic drawing of a cross-section of stomach wall showing (a) the rubber balloon, (4) thin layer of 
barium, (c) gastric mucosa, in an attempt to show the approximate conditions that obtain to produce the 
so-called “‘profile line,” which is seen over normal mucosa when the thin layer of barium is trapped between 


the balloon and the gastric mucosa. 


date, we have not found any indication 
that these workers have attempted to 
establish definite diagnostic criteria for 
lesions in and about the fundus of the 
stomach. 

Our particular method was originally 
described in 1949," and it will not be 
repeated here. With it, during the roent- 
genoscopic procedure it is possible to study 
the elasticity, mobility and motility of the 
portions of the stomach not normally 
accessible to palpation. Films may be 
made in various positions with the barium 
always in the more dependent portion of 
the stomach and the balloon in’whatever 
might be the superior portion of the stom- 
ach in the given position. 


With our most recent cases we have 
routinely made stereoscopic films of the 
balloon-distended stomach in both the 
right anterior oblique and the left posterior 
oblique positions. These have resulted in 
excellent visualization of the upper half of 
the stomach, which is much better than 
that seen by any other means. 

We have now used the method in 54 
cases of suspected pathology of the stom- 
ach. Sixteen of these patients examined 
have shown proved pathology in or about 
the fundus of the stomach (Table 1). To 
date, in the proved cases we have been 
very fortunate in that we have been able to 
differentiate between intrinsic and ex- 
trinsic lesions. This has been done by study- 


Fic. 3. Case 9. (4) Right anterior oblique film, showing some indentations about the fundus of the stomach, 
the exact significance of which was not known at the time of the original examination. (B) Right anterior 
oblique film of the same case with a balloon in place, showing the marked irregularity both above and be- 
low the esophageal hiatus, with an absence of the smooth “‘profile line” in both positions. 


. - ‘ 
, ~J ) 
x 
Ge 


Fic. 2. Case 7. (4) Right anterior oblique film of a barium-filled stomach, showing the marked depression of 
the fundus by a large extrinsic mass. (B) Spot film made during roentgenoscopy of the same stomach, with 
a balloon in place showing a normal thin “profile line”’ adjacent to the large extrinsic mass, indicating that 
the mucosa itself of the stomach is not involved. 
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Fic. 4. (4) Spot film of the stomach, showing the marked irregularity of the gastric mucosa, both in the 
fundus and along the greater curvature. (B) Spot film made with the patient in Trendelenburg position 
and most of the barium collected in the fundus of the stomach. Note how smoothly it is outlined at present. 
Note also that the greater curvature of the stomach is filled out very well, and in other films made in the 
right anterior oblique position the greater curvature of the stomach showed a smooth “‘profile line.” 


ing what we have called the “profile line”’ 
of the mucosa in the questionable areas. 

The “profile line” is produced when a 
thin layer of barium is trapped between 
the wall of the balloon and the gastric 
mucosa. (Fig. 1). It has been our experience 
that the “profile line” is seen whenever 
normal mucosa is present but is not seen 
with pathological infiltration of the mucosa. 
Particular attention should be paid to the 
“profile line” in the illustrations (Fig. 2 
and 7). 

Table 1 is a correlation of the clinical, 
roentgen, surgical, and pathologic findings 
in the 16 cases with proved pathology. 

It should be noted that in most of these 


patients a pathologic process was sus- 
pected on the routine study, but the bal- 
loon method gave us much more specific 
information concerning the location and 
extent of the lesions. 

Case 9 (Fig. 3), during the routine gastro- 
intestinal study, had few suspicious find- 
ings. However, the balloon study revealed 
a rather extensive lesion of both the fundus 
and lesser curvature. In this particular 
case, this special procedure was needed to 
convince the surgeon of the necessity for 
operation. In several of the other cases, the 
balloon study impressed all with the extent 
of the lesion (Fig. 6, 7 and 8). 

Another value of this method to us has 


»>—> 


Fic. 6. Case 16. (4) Right anterior oblique film of the barium-filled stomach, showing some irregularity 
about the esophageal hiatus. (B) Same case as (4), showing the balloon in the stomach and the marked 
irregularity about the esophageal hiatus. Note the loss of the “profile line” along the lesser curvature, just 
inferior to the esophageal hiatus. Note also the extensive diverticulosis of the small intestine. 
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Fic. 5. (4) Right anterior oblique film of a barium-filled stomach, showing no definite evidence of pathology 
No additional findings were found roentgenoscopically. (B) Same stomach as (4), with a balloon in place, 
partly inflated, and a little traction made on the tube, demonstrating a hiatus hernia which was not sus- 
pected on any of the routine studies, including those made with the patient in Trendelenburg position. 
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Fic. 7. Case 5. Lateral view of the stomach, showing 
normal “profile line” superiorly, posteriorly, and 
inferiorly, with the areas of infiltration of the 
anterior gastric wall well demonstrated by the loss 
of the normal “profile line” in those places. 


been our increased ability to specifically 
pick out the so-called “false positives,” 
such as is illustrated in Figure 4. It is in 
cases such as this, with persistent irregu- 
larities out of reach of the palpating finger, 
that this method of internal palpation has 
been of considerable help. Several small 
hiatus hernias have also been demonstrated 
by this method which were not suspected 
during the routine examination (Fig. 5). 


SUMMARY 


1. Clinical experiences in the use of con- 
trolled intragastric pressure are presented. 

2. Stereoscopic roentgenograms of the 
distended gastric fundus are of value. 

3. The “profile line” has been of con- 
siderable value in differentiating between 
intrinsic and extrinsic lesions of the stom- 
ach. 


Pirkey, Kerman, Reed, Smith and Whiteman 


Fepruary, 1962 


Fic. 8. Case 1. Anteroposterior film of the barium- 
filled stomach with the balloon, showing marked 
polyposis throughout the entire stomach. Also note 
at the esophageal hiatus the overhanging ledge 
and the loss of normal “‘profile line” just inferior to 
the gastric tube as it enters the stomach, which 
was found to represent a large adenocarcinoma, 
superimposed on these gastric polyps. 


4. Another practical value of this method 
has been in eliminating the so-called “false 
positive” cases. 


Everett L. Pirkey, M.D. 
323 East Chestnut St. 
Lousiville 2, Kentucky 
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THE ROENTGEN APPEARANCE OF INTESTINAL 
POUCHES FOLLOWING LATERAL ANASTOMOSES* 


By HYMAN R. SENTURIA, M.D., avd CARL J. HEIFETZ, M.D. 


ST. LOUIS, MISSOURI 


ECENTLY our attention was directed 
to the problem of blind pouch forma- 
tion, following side-to-side intestinal anas- 
tomoses after division of the bowel by 
several cases which presented characteristic 
roentgen findings. A search of the radio- 
logical literature failed to reveal any com- 
prehensive article dealing with this subject. 
A review of the material at the Jewish 
Hospital of St. Louis, disclosed 6 cases of 
this abnormality, several of which had 
previously been diagnosed incorrectly or 
entirely overlooked. These 6 cases, plus a 
review of the literature, form the basis of 
the present report. 

Recognition of this condition 1s impor- 
tant because of the frequent production of 
symptoms which may stimulate partial in- 
testinal obstruction, and also because of the 
complications which it may give rise to, in- 
cluding perforation and macrocytic anemia. 
The surgical implications of these 6 and 2 
additional cases are set forth in another 
communication.® 

The mechanism of the formation of 
blind pouches following lateral anastomoses 
is schematically illustrated in Figure 1. 
In the text of this article, the term “lateral” 
is used instead of side-to-side in describing 
the type of intestinal anastomosis. 


REVIEW OF LITERATURE 


Cannon and Murphy,’ in 1906, made 
roentgenoscopic observations of the changes 
in the alimentary tract of cats following 
lateral anastomoses of the small intestine. 
If the blind ends extended beyond the 
anastomotic opening, it was observed that 
the proximal closed loop was in danger of 
becoming packed with hardened waste. 
They stated that the circular fibers in 
lateral anastomoses destroyed efficient 


peristalsis at the junction and the blind 
pouches consequently failed to empty 
completely. 

Rankin, Bargen and Buie™ pointed out 
that lateral anastomoses result in two 
blind ends of intestine, the proximal of 
which acts as a reservoir for foreign 
matter, which occasionally gives rise to 
untoward complications. They noted that 
specimens removed at necropsy years after 
such operations revealed hypertrophy and 
elongation of the blind end of the intestine. 
Estes and Holm® reported 2 cases of com- 


Blind end of distal (efferent) loop 


Blind end of proximal (afferent) loop 


Fic. 1. Schematic representation of the mechanism of 
blind pouch formation following lateral (side-to- 
side) intestinal anastomoses. This complication 
has not been described in end-to-side anastomoses. 


plete obstruction in the terminal ileum 
resulting from adhesions in which lateral 
anastomoses were performed. Following the 
anastomoses, the patients developed diar- 
rhea, borborygmus, abdominal distention, 
marked weight loss, and debility. In each 
patient, complete recovery followed resec- 
tion of the side-tracked loop which was 
greatly elongated, markedly dilated, and 
ulcerated. Holm! produced intestinal ob- 
struction in the terminal ileum of 7 dogs 


* From the Departments of Radiology and Surgery, The Jewish Hospital of St. Louis, aided by the Louis Monheimer Fund. 
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following which various types of lateral 
anastomoses were performed allowing the 
side-tracked loops to remain. Following 
operation, all the dogs developed diarrhea, 
borborygmus, distention, weight loss, and 
debility. Two of the dogs died from 
generalized peritonitis resulting from per- 
foration of the side-tracked loops. In all 7 
animals, the side-tracked loop was found 
to be markedly elongated, greatly dilated, 
and ulcerated. 

Experiments to determine the fate of 
these blind loops were performed by 
Pearse” on 60 dogs. Blind loops of various 
length were observed under the roentgeno- 
scope after they had been filled with 
barium. Peristalsis was seen to begin near 
the anastomosis and sweep toward the 
blind end. As the strength of the waves 
increased, the incisura caused by them 
deepened, and barium was carried up to the 
blind end which became dilated. He con- 
cluded that, when the direction of the peris- 
taltic current is away from the blind end 
and toward the anastomosis, the segment 
of intestine remains empty. In the segment 
above the obstruction where the peristaltic 
current is from the anastomosis toward 
the blind end, material is carried into and 
retained in the blind segment. 

Pickhardt™ described the case of a young 
girl operated at the age of five years for 
cecal ulcer with lymph node hyperplasia. 
An ileotransverse colostomy with side-to- 
side anastomosis was performed and the 
short circuited portion of intestine was 
resected. Four years later the blind ends 
of the hepatic flexure and the ileum had 
increased greatly in size to form pouches. 
The large intestinal pouch measured about 
g cm. in length while the ileal pouch 
measured 14 cm. in length. Five years 
later, the large intestinal pouch had 
changed comparatively little in length 
while the ileal pouch had increased about 
50 per cent in length. He concluded that 
the larger small intestinal pouch was a 
menace and a potential source of danger 
from the standpoint of obstruction, either 
within itself or by pressure upon other 
portions of the intestinal tract. 
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Ginzburg, Colp and Sussman? found 2 
instances of dilated blind pouches which 
could be demonstrated clinically in a series 
of 32 cases of ileocolostomy with exclusion, 
in which the side-tracked loop was not 
removed. One of these was identified by 
roentgenologic evidence although complete 
description of the roentgen findings was 
not given. In a third case, the formation 
of tension ulcers in the blind loop pro- 
duced symptoms of peritonitis which re- 
quired surgical intervention. They also 
studied intestinal mechanics and mor- 
phology in 22 cases following a barium 
meal. These studies revealed that the ileal 
loop directly proximal to the anastomosis 
or immediately adjacent to it was dilated 
in almost one-third of the cases. They con- 
cluded that the only site at which definite 
pathological alteration occurred as a result 
of the operative procedure of ileocolostomy 
with exclusion was in the blind end of the 
terminal ileum used in a_ side-to-side 
anastomosis. 

Black and McEachern? collected 5 cases 
from the files of the Mayo Clinic in which 
symptoms could be attributed to blind 
segments of small intestine left after divi- 
sion of the intestine and lateral union. In 
3 cases right hemicolectomy with bowel 
restoration by lateral ileotransverse colos- 
tomy had been performed. Two of these 
cases presented symptoms suggestive of 
partial obstruction, while the other de- 
veloped a fecal fistula following perforation 
of the blind pouch. Cures resulted when, in 
I case, resection of the anastomotic stoma 
and blind pouch and end-to-side anasto- 
mosis was performed, and when the other 
2 had their pouches resected. A fourth case 
with an old lateral jejunojejunostomy 
developed acute abdominal symptoms from 
the perforation of a blind pouch of proximal 
jejunum resulting in peritonitis and abscess 
formation. The blind pouch was resected 
but pneumonia developed and the patient 
died. The fifth case with a four year old 
antiperistaltic side-to-side ileo-ileostomy 
developed cramping abdominal pain, 
vomiting, distention and constipation. At 
operation, the proximal blind end of ileum 
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had dilated to a size larger than a normal 
stomach. The stoma and both blind ends 
were resected and continuity re-established 
by end-to-end anastomosis. In this series, 
gastrointestinal examinations were made 
in 4 cases and in only 2 of these was the 
diagnosis of a dilated blind loop of ileum 
made, preoperatively. Lack of visualiza- 
tion of the blind pouch may be due to the 
presence within it of inspissated stool or 
secretion preventing the entrance of barium 


CASE REPORTS 


Case 1. R.G., a white female, aged fifty-one, 
was admitted to the hospital September 14, 
1932, with the history that an annular constrict- 
ing adenocarcinoma of the lower descending 
colon had been resected nine years earlier and a 
side-to-side anastomosis had been performed 
between the upper part of the sigmoid and the 
proximal descending colon. Since the operation, 
she experienced “periodic attacks of abdominal 
cramps in the left lower quadrant sometimes 


Fic. 2. Case 1. Flat film of the abdomen made in 
November, 1938, five years following the colo- 
colostomy showing the greater portion of the left 
half of the abdomen occupied by a huge quantity 
of firmly packed stool in association with gaseous 
distention of the splenic flexure. 
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Fic. 3. Case 1. The twenty-four film showing marked 
retention of barium within the distended, large 
intestinal pouch, the lower border of which is in- 
dicated by the arrows. 


relieved by passage of gas and atropine. There 
was occasional nausea but vomiting was rare. 
The patient was somewhat constipated and 
used laxatives occasionally. Her appetite was 
only fair and she complained of lassitude and 
general fatigue. The abdomen was soft but 
distended. There was tenderness on deep 
pressure over the right lower quadrant. The 
liver was palpable just below the costal margin. 
Laboratory data revealed a normal urine. 
White blood cell count 8,100, red blood cell 
count 4.2 million; hemoglobin 12.3. Stools were 
negative for parasites and occult blood. 
Roentgen examination made in November, 
1938 (Fig. 2), showed the left half of the abdo- 
men to be occupied by firmly packed stool with 
considerable gas, especially in the region of the 
splenic flexure. This was interpreted as a large 
intestinal pouch of undetermined origin. A 
gastrointestinal series on January 17, 1939, 
showed marked displacement of the stomach, 
duodenal bulb and duodenal loop to the right. 
The Jproximal jejunal loops were displaced 
downward and medially by the huge left upper 
quadrant mass. A twenty-four hour film (Fig. 3) 
and barium enema (Fig. 4), showed a huge 
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Fic. 4. Case 1. The film after the barium enema 
showing the huge size of the fully distended blind 
pouch. The capacity of the pouch when distended 
was probably greater than the remainder of the 
colon. The anastomotic site, 4, is displaced to the 
right by the distended pouch. 


blind intestinal pouch formed from the large 
intestine which occupied the entire left half of 
the abdomen. This pouch was seen to have a 
volume equal to, if not greater than, the 
remainder of the colon. The site of anastomosis 
was displaced to the right by the greatly dis- 
tended loop. 

The patient was operated upon on September 
29, 1942, and the blind loop of colon, with its 
mesentery, was resected. The findings at the 
time of operation are schematically illustrated 
in Figure 5. The pathologic report described 
a dilated blind loop of intestine measuring 34 by 
16 cm. The mucosa was flattened as a result of 
pressure and was hemorrhagic. Microscopically, 
the glands were diminished in number and there 
were areas of hemorrhage and lymphocytic 
infiltration. There was considerable edema of 
the submucosa although the muscularis and the 
serosa were apparently normal. This patient 
is living and free of symptoms at the present 
time. 
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Comment. This case is most unusual 
because it represents the only blind pouch 
formation following the lateral large intesti- 
nal anastomosis which we have encountered 
and we have not found a similar case in 
the recent literature. Lateral anastomosis 
of the loops of the colon in large intestinal 
carcinoma has been almost completely 
abandoned, hence probably the extreme 
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Fic. 5. Case 1. Schematic drawing of operative find- 
ings. P, the huge blind pouch; a, the anastomotic 
site; 8, the sigmoid colon, 


rarity of this condition. Another unusual 
feature is the tremendous size which the 
blind pouch reached as early as five years 
after operation. The tremendous distention 
of the blind loop of colon undoubtedly was 
responsible for symptoms in this case. 
Distention, periodic attacks of abdominal 
cramps, and general fatigue and lassitude 
disappeared after operation. 


Case 1. R. K., white male, aged forty-nine, 
was admitted to the Jewish Hospital, on No- 
vember 27, 1948, with the history that, in 
1939 he was struck in the abdomen with a piece 
of wood which punctured the intestine in two 
places. He was immediately operated upon and 
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the perforations closed. In January, 1941, the 
patient was readmitted because of bouts of 
cramping pains in the mid-abdomen followed 
by alternate periods of diarrhea and constipa- 
tion. A diagnosis of partial small intestinal 
obstruction was made. There were intestinal 
patterns visible in the left lower quadrant of the 
abdomen. 

At operation, a colon bacillus abscess was 
found at the site of the previous perforation. 
There was also a question of an obstructive 
band noted in this region. A primitive Meckel’s 
diverticulum was seen but was not removed. 
The patient was readmitted on September 6, 
1941, with an acute abdomen which was 
thought to be due to the Meckel’s diverticulum 
but, on exploration, a segment of gangrenous 
ileum, caused by dense fibrous adhesions, was 
found. Two feet of gangrenous intestine was 
resected and a lateral anastomosis was _ per- 
formed. Since the second admission in Septem- 
ber, 1941, the patient has had occasional 
attacks of vague epigastric pain. 

gastrointestinal roentgen examination 
(Fig. 6) made on August 11, 1947, showed a 
well defined intestinal pouch measuring about 
4 by 7 cm., best demonstrated on the three 
hour small intestinal study. On the day before 
the present admission, the patient was seized 
with cramping pain in the right lower quadrant 
which increased in severity. There were no 
bowel movements and only fair results were 
obtained with an enema. There had been nausea 
and vomiting the preceding evening. There was 
no abdominal distention. There was bilateral 
voluntary abdominal muscle guarding with 
some rebound tenderness and more tenderness 
in the right lower quadrant. Intestinal peri- 
stalsis was slightly increased. Flat and upright 
films of the abdomen made at this time showed 
gas-fluid levels within the small intestine and 
some gas in the large intestine. The abdominal 
pain increased in severity, especially in the right 
lower quadrant and the suprapubic area and 
there was increase in rebound tenderness. 

An exploratory laparotomy was performed on 
November 29, forty-eight hours after admission. 
An adhesive band was found which produced a 
closed loop-type of obstruction. There was a 
moderate amount of clear fluid in the abdomen. 
The dilated blind pouch of small intestine 
which had been identified on the previous 
small intestinal study was also found but appar- 
ently had no presenting symptoms. The adhe- 
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Fic. 6. Case 1. Small intestinal pouch, 4 by 7 cm., 
indicated by arrows, well demonstrated on three 
hour film of intestinal series. 


sions were freed, and the abdomen was closed. 
The postoperative course was uneventful. 


Comment. The blind, small intestinal 
pouch which had developed in this case 
was only identified upon review of the 
films after our interest was attracted to 
this type of abnormality. The pouch was 
identified at operation but because of its 
size, and, because of the fact that the 
patient was in poor general condition, no 
attempt was made to remove it. The blind 
pouch was not thought to represent a part 
of the clinical picture in this case. 


Case 1. A. M., a white male, aged seventy- 
three, was admitted to the hospital for the first 
time on February 17, 1940, with a history of 
intermittent colicky pains and vomiting of 
eighteen hours’ duration. There was a past 
history of appendectomy, cholecystectomy, 
herniorrhaphy and prostatectomy. The patient 
had a normal bowel movement on the morning 
of admission, although there had been bloody 
vomitus. Blood pressure 190/90, pulse 72. The 
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Fic. 7. Case m1. Barium enema film showing the 
filled colon and the dilated distal ileal loop indi- 
cated by the arrows. This pouch was recognized 
only after a twenty-four hour residue was found 
within it prior to the barium enema examination. 


patient was very apathetic. The right lower 
quadrant of the abdomen seemed distended. 
There was tenderness, muscle guarding and 
rebound pain centered mainly around the lower 
end of the cholecystectomy scar. Intestinal 
patterning was visible through the abdominal 
wall. 

Laboratory data: White blood cell count 
32,000 with a differential count of 28 per cent 
stab forms, 60 per cent segmented forms, 12 
per cent lymphocytes. Non-protein nitrogen 40. 
Urinalysis: albumin 3 plus, acetone trace. 
Films of the abdomen in the upright position 
revealed fluid levels with distention of small 
intestine. There was no gas in the large intes- 
tine. An emergency operation was performed 
through a right paramedian incision. Five feet 
of gangrenous lower ileum were found which 
resulted from a fibrous band running from the 
right lateral parietal peritoneum to a loop of 
small intestine. The bowel was strangulated by 
this adhesive band and did not return to its 
normal color when the band was cut. Exterior- 
ization was done by bringing the loops together 
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with sutures and the bowel was removed at 
once. A_ through-and-through closure was 
performed. On March 20, 1940, an intestinal 
exclusion operation was performed with a side- 
to-side enteroenterostomy. 

The patient was discharged from the hos- 
pital on April 17, 1940. On June 20, 1940, the 
second stage exclusion was performed, the 
excluded loops being excised together with a 
skin scar and normal layer repair of the 
abdominal wall was done. The postoperative 
course was excellent. 

The patient was readmitted on October 23, 
1945, to the medical service because of attacks 
of cramping abdominal pain and loose stools. 
A macrocytic anemia was found but the picture 
did not fit in with pernicious anemia, sprue 
or pancreaticogenic diarrhea. Stool cultures 
were negative for parasites of other pathogens. 

In January, 1948, laboratory studies showed 
a white blood cell count of 4,300, red blood 
cell count of 2.94 million, and hemoglobin of 
11.3 gm. Anisocytosis, poikilocytosis, mast 
cells and many macrocytes were found. Follow- 
ing liver therapy, laboratory examination 
showed a white blood cell count of 5,200, red 
blood cell count of 1.62 million, hematocrit of 
20 per cent, and hemoglobin of b: oO gm. (39 per 
cent). The blood smear showed hypochromasia, 
occasional macrocytes and marked anisocytosis 
and poikilocytosis. Gastric analysis revealed 
no free hydrochloric acid, but one-half hour 
after histamine, hydrochloric acid appeared. 
The sternal marrow showed normal elements. 

Gastrointestinal series on September 2, 1948, 
showed a blind pouch in the terminal ileum. 
This was first recognized as a twenty-four 
hour residue of barium in a greatly distended 
distal ileal loop (Fig. 7) and was also identified 
in retrospect on the three hour small intestine 
film. The barium enema confirmed the fact that 
the large pouch was part of the terminal ileum, 
the pouch having remained filled from the 
previous upper gastrointestinal examination. 
The postevacuation film (Fig. 8) showed com- 
plete retention of barium in the pouch after 
the colon had been partially emptied of 
barium. Despite treatment with parenteral 
liver, feosol and kaolin, the patient continued to 
have diarrhea. Further treatment in the form 
of eight blood transfusions was given. Because 
of the poor general physical condition, he was 
treated conservatively, with some improve- 
ment in the diarrhea and the anemia. 
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Comment. This is a striking case of a 
large pouch in the terminal ileum which re- 
sulted from a previous side-to-side anasto- 
mosis following an exclusion operation for 
strangulation obstruction of the small 
intestine. The intractable diarrhea and the 
anemia have been described in association 
with blind small intestinal pouches. This 
is the only case in our series in which 
anemia was a constant finding. Had the 
patient been in better general physical 
condition, resection of the blind intestinal 
pouch would have been performed and 
probably would have resulted in a complete 
cure. The pouch was not identified until it 
reached sufficient size to produce twenty- 
four hour stasis. 

The occurrence of macrocytic anemia in 
association with blind intestinal pouches 
deserves special comment. The first descrip- 
tion of the occurrence of this type of anemia 
with intestinal strictures was made by 
Faber® in 1897. He reported a case of 
pernicious anemia occurring in a young 
woman with fibrous thickening and stric- 
ture formation in the distal part of the 
jejunum, demonstrated at autopsy. Since 
this time, a very extensive literature has 
appeared on this subject. Horster™ pro- 
duced an anemia by creating blind pouches 
and strictures in intestines of dogs. Barker 
and Hummel! collected 49 cases of macro- 
cytic anemia associated with intestinal 
strictures or anastomoses and added 2 
cases of their own. The pathogenesis of 
this form of macrocytic anemia appears 
to be intimately bound up with stagnation 
and putrefaction of intestinal contents 
resulting, perhaps, in the absorption of 
toxic substances. The successful treatment 
of the anemia usually depends upon the 
surgical removal of the cause for the intes- 
tinal stagnation. Eckel and Holman‘ re- 
ported the case of a fifty year old white 
woman who, after a right hemicolectomy 
and a lateral ileocolostomy, developed an 
anemia with 2.17 million red cells with a 
hemoglobin of 40 per cent. This was associ- 
ated with a history of vague abdominal 
pain, occasional attacks of diarrhea of ten 
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Fic. 8. Case 11. The postevacuation barium enema 
film showing the colon almost emptied of barium. 
Aside from the main oval pouch, there is dis- 
tended small intestine inferior and medial to it 
which may represent intestine proximal to the 
anastomosis distended as a result of incomplete 
obstruction in this region by the dilated pouch. 


years’ duration, weight loss and weakness. 
A gastrointestinal series showed partial 
obstruction in the region of the terminal 
ileum. At operation, a distended blind 
pouch of ileum measuring 10 inches in 
length was found at the site of the previous 
ileocolostomy. Simple removal of this 
pouch resulted in complete cure. The blood 
picture was normal two years later. 

The most recent reference to this subject 
is found in an article by Watson, Cameron 
and Witts,! who, by creating blind intesti- 
nal loops in rats, consistently produced 
macrocytic anemia. This anemia responded 
readily to treatment with liver extract. 


Case 1v. B.G.,a white female, aged seventy, 
was admitted to the Jewish Hospital on 
November 8, 1948. In June, 1944, 5 feet of 
ileum containing three distinct areas of lympho- 
sarcoma were resected. Intestinal continuity 
was re-established by side-to-side anastomosis 
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Fic. 9. Case 1v. The four hour serial small intestinal 
film showing the large, small intestinal pouch in 
the lower mid-abdomen partially filled with 
barium. The blind end of the pouch is air con- 
taining. The rugal folds are prominent. Several 
negative shadows, indicative of retained intestinal 
contents, can be seen with the pouch. (Retouched) 


after turning in the bowel ends. Partial omen- 
tectomy was done for a secondary lymphosar- 
comatous mass in the omentum. Radiation 
therapy was given postoperatively. 

Except for chronic constipation and occa- 
sional gas pains, the patient remained well 
until three weeks before admission at which 
time she had an attack of dull cramping ab- 
dominal pain, borborygmus and distention. 
These attacks recurred with increasing severity. 
She was examined during three of these attacks 
and on two occasions, concurrent with a peri- 
staltic wave of great intensity, an abdominal 
mass about 4 inches in diameter could be felt 
to appear and disappear in the subumbilical 
area. Laboratory data showed normal urine 
and blood counts. 

A small intestinal study on November Io, 
1948 (Fig. 9), showed an isolated loop of dis- 
tended small intestine with prominent rugal 
markings, containing gas and barium. There 
was normal intestinal motility and no signs of 
obstruction. A few days later barium was 
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injected through a Miller-Abbott tube which 
had been passed as far as the mid-portion of 
the small intestine. The dilated loop of small 
intestine was again visualized and no obstruc- 
tion was demonstrated. A preoperative diag- 
nosis of recurrent lymphosarcoma was made. 

Operation was performed on November 18, 
at which time the blind end of the proximal 
loop was found to be dilated to about 4 inches 
in diameter. When fully distended, the pouch 
compressed the ileum distal to the anastomosis, 
possibly accounting for the unusual physical 
findings. There was no evidence of lymphosar- 
coma. The area was resected and an end-to-end 
anastomosis was performed. The postoperative 
course was uneventful and the patient is now 
symptom free. The resected portion of the 
small intestine was distended with barium and 
a roentgenogram was made. This demonstrated 
the blind, small intestinal pouch (Fig. 10, 4 
and B). 


Comment. In this case, the blind pouch 
of small intestine was noted roentgeno- 
graphically but was incorrectly interpreted 
as representing recurrent lymphosarcoma. 
Suspicion should have been aroused by the 
absence of distention of bowel proximal to 
the abnormal loop and by the absence of 
obstruction of barium given by mouth or 
via the Miller-Abbott tube. However, 
lymphosarcomatous involvement of the 
small intestine has been known to produce 
local increase in caliber of the lumen of 
the intestine. This is believed to be due 
to early involvement of the submucosa 
with paralysis of its nerve plexuses. No 
anemia was present in this case although 
the other symptoms were definitely at- 
tributable to the blind pouch, since they 
disappeared following its resection. 


Case v. E. P., a white female, aged sixty- 
six, was admitted January 25, 1949, with the 
history that in December, 1946, a large 
polypoid adenocarcinoma of the hepatic flexure 
was found and a right hemicolectomy with 
side-to-side isoperistaltic ileotransverse colos- 
tomy was performed. Three weeks before the 
present admission, occult blood was noted in 
the stool and a recurrence was suspected. 
Physical examination showed a _ moderate 
arterial hypertension, and hypertensive cardio- 
vascular disease. The urine and blood counts 
were normal. 
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Fic. 10. Case 1v (4). Photograph of the operative specimen seen from behind. The pouch has been rotated 
for better visualization. The approximate location of the anastomotic site is indicated. (B) Roentgeno- 
gram of operative specimen filled with barium. Arrows indicate direction of flow of intestinal contents. 
Cross hatch indicates probable site of anastomosis, 
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Fig. 11. Case v. Postevacuation air contrast visual- 
ization of the colon showing the well circumscribed 
barium collection in the upper mid-abdomen rep- 
resenting the blind pouch of ileum from the previ- 
ous ileotransverse colostomy. (Retouched) 


Barium enema showed two annular filling 
defects, one in the transverse colon near the 
splenic flexure, and the other in the descending 
colon, just distal to the splenic flexure. Air 
contrast visualization of the large intestine 
made on two occasions showed a rounded, well 
circumscribed collection of barium which was 
interpreted as the dilated blind pouch of termi- 
nal ileum at the site of the ileotransverse colos- 
tomy (Fig. 11). 

On February 3, 1949, operation was per- 
formed at which time two polypoid carcinomas 
were found at the sites indicated by the roent- 
gen examination. These were apparently unre- 
la.ed to the previous carcinoma of the hepatic 
flexure. The terminal ileum, the anastomotic 
stoma, the remaining transverse colon and the 
descending colon, including the two carcinomas, 
were resected and an end-to-side union estab- 
lished between the ileum and the sigmoid 
colon. The patient stood surgery well, but a 
lower nephron syndrome developed with failure 
to excrete urine. In spite of the use of the arti- 
ficial kidney, the patient died,on February 8, 
1949. The specimen removed at operation 
showed, in addition to the carcinomas, a 
saccular dilatation of the blind ileal pouch, 5 
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inches long and 3 inches wide. So far as is 
known, this pouch produced no symptoms. 


Comment. This case is of interest because 
of the occurrence of three separate carci- 
nomas of the colon, and the presence of an 
ileal pouch which had developed during a 
period of approximately two years. No 
symptoms could be attributed to the pres- 
ence of the pouch. Roentgenographically, 
it could be readily identified on the post- 
evacuation film as a rounded, well circum- 
scribed collection of barium in the mid- 
portion of the upper abdomen. 


Case vi. S.H., a white male, aged sixty-one, 
was admitted to the hospital on October 17, 
1946, because of cramping intermittent pains 
in the abdomen of four months’ duration. There 
had been no weight loss and the bowel move- 
ments were normal. Seventeen years earlier, in 
Germany, a carcinoma of the cecum was 
exteriorized and resected, leaving a double- 
barrelled cecostomy. An ileotransverse colos- 


Fic. 12. Case v1. Postevacuation enema film showing 
large collection of barium in the mid-abdomen 
produced by this large ileal pouch in the region of 
the previous ileotransverse colostomy. (Re- 
touched) 
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tomy was done later leaving the colostomy 
stoma functionless. 

The physical examination was negative. The 
roentgen examination of the large intestine 
by barium enema showed an annular filling 
defect in the transverse colon proximal to the 
splenic flexure. On the postevacuation film 
(Fig. 12) a large, fairly well circumscribed 
collection of barium was noted in the mid- 
abdomen. 

Laboratory data showed a white blood cell 
count of 9,350, red blood cell count of 3.79 
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DISCUSSION 


It has been established on the basis of 
experimental and clinical observations that 
blind pouches develop from the proximal 
closed loop following lateral intestinal 
anastomoses. These can probably be pre- 
vented if the inverted ends of the intestinal 
loops do not extend beyond the anastomotic 
opening and if the united ends of the intes- 
tine are made as short as possible. This 
complication can be entirely prevented if 
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Fic. 13. Case v1. Schematic representation of the operative findings. The large ileal pouch demonstrated 
on the post evacuation enema film is seen, P. The second carcinoma site is indicated, Ca. The ascending 


colostomy was functionless. 


million and a hemoglobin of 11.2 gm. (73 per 
cent). On October 24, 1946, operation was 
performed and resection of carcinoma of the 
transverse colon with end-to-end anastomosis 
was performed. A large ileal pouch was identi- 
fied in the region of the previous ileotransverse 
colostomy (Fig. 13). The patient made an 
uneventful recovery and was discharged No- 
vember 14, 1946. 


Comment. In this case of multiple large 
intestinal carcinomas, the opportunity of 
inspecting the previous ileocolostomy site 
presented itself and the ileal pouch was 
identified by its roentgen appearance. 
In spite of the large size of the pouch in 
this case, the patient has had no symptoms 
referable to it. 


end-to-end union is effected whenever in- 
testinal anastomosis is needed. It is with 
this is mind that one of us (C.J.H.)® has 
described a technique for end-to-end intesti- 
nal union which accomplishes safe union 
without narrowing the lumen. It is very 
likely that the greatest number of these 
blind intestinal pouches go unrecognized 
because they are asymptomatic. Black 
and McEachern® have observed repeatedly 
at the second stage of two-stage right 
hemicolectomy that redundancy had de- 
veloped distal to the anastomosis in the 
end of the proximal segment of bowel 
after division of the bowel and _ lateral 
ileocolostomy. Observations at necropsy 
in patients who had lived for prolonged 


238 Hyman R. Senturia and Carl J. Heifetz 


periods without symptoms revealed such 
short redundant segments. Even when the 
pouch becomes hypertrophied and elon- 
gated, symptoms need not necessarily be 
present. 

Complications which can occur when a 
blind intestinal pouch is present are per- 
foration, anemia, diarrhea, and vague 
intestinal complaints, some suggesting in- 
complete intestinal obstruction. In our 
series of 6 cases, in which pouch formation 
was demonstrated, 3, or 50 per cent, pre- 
sented symptoms directly attributable to 
the blind pouch. Of these, 1 occurred in 
the large intestine (Case 1), the remainder 
in the small intestine. The occurrence of 
macrocytic anemia in association with 
blind intestinal pouches has been recog- 
nized for a long time. It has been observed 
clinically and produced experimentally by 
many investigators.’ The pathogene- 
sis of this anemia has not been established 
but apparently depends upon dilatation of 
the blind loop with accumulation within 
it of intestinal contents. In Case 11, diar- 
rhea and macrocytic anemia were the 
outstanding features in association with a 
distal ileal pouch which resulted from a 
previous lateral anastomosis following an 
exclusion operation for strangulation ob- 
struction of the small intestine. Complica- 
tions can be prevented by resection of the 
blind intestinal pouch. 

The roentgen identification of intestinal 
pouches should offer few difficulties if 
these lesions are kept in mind whenever 
cases with lateral intestinal anastomosis 
are examined. These blind pouches can be 
identified both on the small intestinal 
serial study and on the barium enema, 
particularly the postevacuation film. Air 
contrast visualization may be helpful. In 
the serial small intestinal study, attention 
is directed to the presence of a_ blind 
pouch because of retention of a well cir- 
cumscribed collection of barium after all 
the barium has cleared the small intestine. 
This barium collection can be readily 
differentiated from a diverticulum or a 
congenital Meckel’s pouch because of the 
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frequent large size which they attain, and 
their usual location in the upper mid- 
abdomen. They are usually oval to round 
in shape and may show a considerable 
twenty-four residue (Case 111). With the 
barium enema, the pouch may be obscured 
by the filled colon but is readily identified 
as a rounded, well circumscribed collection 
of barium in the mid-abdomen on the 
postevacuation film. There may be twenty- 
four hour retention after the barium has 
cleared the remainder of the colon, if the 
pouch has reached considerable size. 
Pouches can reach a modest size (3 by 5 
inches) as early as two years following 
lateral anastomosis. Our single case of 
large intestinal blind pouch (Case 1) 
developed within five years after operation 
into a sac which occupied the entire half of 
the abdomen. 


SUMMARY 


(1) Attention is directed to the roent- 
genologic appearance of blind pouches 
following lateral intestinal anastomoses. 

(2) Six cases in which blind pouches 
were demonstrated roentgenologically are 
recorded. Five of these occurred in the 
small intestine and one in the large intes- 
tine. Three of the patients had symptoms 
directly attributable to the presence of the 
pouch. 

(3) Obscure gastrointestinal symptoms 
such as colicky abdominal pain, distention, 
nausea, and vomiting may be explained 
by the roentgen demonstration of a blind 
intestinal pouch. Macrocytic anemia may 
also be caused by this abnormality. 

(4) Attention may be directed to the 
pouches by barium retained within them 
after evacuation of a barium enema or 
during barium studies on the small intes- 
tine. 

(5) Unwarranted surgery can be avoided 
or curative surgery can be performed if the 
correct interpretation of the roentgen find- 
ings is made. 

H. R. Senturia, M.D. 


462 North Taylor Ave. 
St. Louis 8, Mo. 
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SINOBRONCHITIS IN CHILDREN 


By SAMUEL GEORGE SCHENCK, M.D. 
and 


MORTON SELDOWITZ, M.D. 


BROOKLYN, NEW YORK 


HOUGH sinobronchitis is a relatively 

common condition in children, it is 
surprising to ascertain that very little ap- 
pears on the subject per se either in pedi- 
atric textbooks or in the pediatric litera- 
ture. This dearth of reports is probably 
due to the general failure of recognizing 
this condition as a distinct clinical entity. 
In the past, a variegated and complicated 
nomenclature was employed to describe 
this symptom-complex, and included such 
terms as chronic sinusitis associated with 
cough, mediastinal lymphadenopathy, hilar 
and mediastinal lymphadenitis, naso- 
pharyngeal lymphatic ring, chronic non- 
specific cough in children, nasopharyngeal 
and mediastinal lymphoid hypertrophy, 
and catarrhal deafness associated with 
nasopharyngeal lymphoid hyperplasia. In 
fact, in the system, “Therapeutics of In- 
fancy and Childhood” published in 1942, 
one of us (S.G.S."%) describes in detail the 
spectacular results obtained with roentgen 
therapy in “chronic non-specific cough in 
children,” in “‘naso- pharyngeal lymphoid 
hyperplasias,” and in “chronic sinusitis.’ 
A critical review of the histories of these 
patients reveals that many of the cases 
reported under the various diagnostic 
categories described above would probably 
be considered as sinobronchitis today. In- 
cidentally, it is interesting’to note that the 
term, sinobronchitis, has been coined only 
recently. Some clinicians prefer to use the 
term, sinobronchial syndrome. This pres- 
entation represents both a clinical and 
technical analysis of 168 cases of sino- 
bronchitis in children treated with roent- 
gen rays. 


DEFINITION 


Sinobronchitis or sinobronchial syn- 
drome may be defined as a subacute or 


chronic infectious process involving the 
mucosa of the paranasal sinuses, with 
secondary implantation of the infection 
upon the mucous membrane of the bronchi 
through postnasal drainage, and with sub- 
sequent production of hilar infiltration and 
focal pulmonary lymphadenopathy. The 
degree of involvement of the sinuses or of 
the chest varies with the individual case. 
The sinuses may be markedly involved, 
with but moderate or slight accompanying 
chest pathology, or, conversely, the sinuses 
may be but slightly involved, yet the hilar 
infiltration and the focal lymphadenopathy 
may be very pronounced. In addition, 
there are cases which show marked involve- 
ment of both the sinuses and the chest. 


CLINICAL ASPECTS 


In our series of 168 cases, there were 88 
females and 80 males, so that sex plays no 
significant role. The age incidence varies, 
the infection being most prevalent in the 
age period between four and seven years 
(78, or 47 per cent, of our series). Our 
youngest patient was thirteen months old 
and we had 8 patients under two years of 
age. Sixty-three patients were under five 
years of age, 73 were between five and ten, 
and 29 were between eleven and fifteen. 

The onset of the illness is frequently 
insidious. Some of these patients run a 
protracted, low grade, and apparently un- 
explained fever. Others have frequent at- 
tacks of upper respiratory infections, some 
of which may be associated with high 
temperatures. Occasionally headache, 
usually frontal in type, is the chief com- 
plaint. As time goes on, many of these 
children develop hyperplasia of the lym- 
phoid tissue in the nasopharynx and the 
pharynx, and a few may complain of a 
partial loss of hearing. As the pulmonary 
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complex develops, these children usually 
acquire a severe protracted cough, which is 
spasmodic in nature, worse at night and 
in the early morning hours, and which 
fails to respond to medication. Not in- 
frequently some of these patients have re- 
peated nocturnal attacks of hoarseness and 
even croup. Table 1 illustrates the predomi- 
nating complaint in our series of patients. 
It is to be noted that most of our patients 
fall into the category either of frequent 
upper respiratory infections (66, or 39 per 
cent) or of protracted cough (67, or 40 
per cent). This does not mean that only 
39 per cent of our patients had repeated 
upper respiratory infections or that only 
40 per cent had a protracted cough. Most 
of our patients had more than one com- 
plaint. For example, cough was one of the 
complaints in 90 per cent of our patients, 
though it was the chief complaint in only 
40 per cent. There were Ig patients, or 
II per cent, with protracted, low grade 
fever; 7 patients, or 4 per cent, complained 
of headache; 4, or approximately 3 per 
cent, suffered from deafness; and 5, or 
3 per cent, had hoarseness and croup. 

As to the duration of symptoms, an analy- 
sis of our cases clearly demonstrates that 
the older the child, the longer have the 
symptoms persisted (Table 11). It is inter- 
esting to note that the average duration of 
symptoms in the age group of eleven to 
fifteen years was four times greater than 
in the age group of one to five years. The 
significance of this differential will be dis- 
cussed under treatment. 

Physical examination of these patients 
reveals a paucity of findings. Usually one 
does not elicit any tenderness over the 
sinuses. Transillumination is occasionally 
helpful in detecting an infected sinus, but 
this is not a very reliable procedure in 
children. Careful rhinological examination 
frequently reveals a purulent discharge 
at the ostia of the infected sinuses. The 
mucous membrane may be edematous and 
congested and the turbinates may be hyper- 
trophied. The pharynx is usually chronical- 
ly inflamed and may have a granular ap- 
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Taste I 
PREDOMINATING COMPLAINT IN 168 CASES 
OF SINOBRONCHITIS 
1. Frequent colds 66, or 39% 
2. Protracted cough 67, or 40% 
3. Protracted, low grade fever 19, or 11% 
4. Headache 7,0r 4% 
5. Deafness 4,0r 3% 
6. Frequent attacks of nocturnal 
hoarseness and croup s,or 3% 


pearance due to swelling and redness of 
the lymph follicles. The hypertrophied 
lymphoid tissue has a characteristic ap- 
pearance. A postnasal drip of purulent 
material is a common finding. The chest 
is usually clear to routine physical exami- 
nation with the exception of those cases 
presenting a complicating asthmatic bron- 
chitis. 


PATHOLOGY 


Subacute or chronic inflammatory 
changes permeate the mucous membrane of 
the sinuses, the nasal passages, the naso- 
pharynx, the pharnyx, and the bronchi. 
The mucous membrane of the larynx and 
trachea may also be affected and this ac- 
counts for the nocturnal attacks of hoarse- 
ness and the croupy seizures in some of 
these children. Harper® examined the tis- 
sues of the infected sinuses histopathologi- 
cally. He found a variety of pathological 
changes, including isolated small abscesses 
in the mucosa, small polyps, fibrosis of the 
deeper layers, thinning of the bony walls, 
and a deep infiltration of virulent bacteria. 
The bacteriology of the sputum and the 


II 


DURATION OF SYMPTOMS 


Age 


No. of Average 
Group in Cc Duration 
ases 

Years in Years 
I- § 66 1.5 
6-10 73 

11-15 29 6.5 

rOTAL 168 
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secretions of the nose and throat are not 
specific. Staphylococci, streptococci, hemo- 
lytic or non-hemolytic, and pneumococci 
usually predominate, though H. influenza, 
B. coli, and many organisms are found. 
The blood count is usually normal though 
occasionally a moderate leukocytosis is ob- 
served. The blood sedimentation rate is 
sometimes rapid, especially in those cases 
associated with fever. 


ROENTGEN FINDINGS AND DIAGNOSIS 


The diagnosis is definitely established 
by a proper and painstaking roentgenologic 
examination. For the sinuses a frontal view 
is obtained with the nose and forehead on a 
Potter-Bucky diaphragm elevated to a 22 
degree angle. The Waters position with the 
nose-chin on the diaphragm and the mouth 
wide open demonstrates the antra and 
sphenoids, as the first position reveals the 
frontal and ethmoidal sinuses. The lateral 
views complete the routine demonstration 
of the sinuses. 

The chest is portrayed in the postero- 
anterior projection as well as in the lateral 
view, preferably at a 6 foot target-film 
distance. The lateral projection is all im- 
portant to demonstrate the presence of 
lymphadenopathy at the bifurcation of the 
trachea as well as in front of and behind 
the trachea. Immobilization of the patient 
is most important for the proper interpre- 
tation of the shadows. In very young sub- 
jects, rapid exposures are essential to avoid 
movement which blurs the roentgen image. 

The roentgen findings demonstrate a 
haze or an opacity in one or more of the 
accessory nasal sinuses which sometimes 
appear completely opaque. A faint haze 
as compared with a normal sinus on the 
opposite side is often discernible and indi- 
cates involvement. A thickened mucous 
membrane is frequently demonstrated on 
the roentgenograms of the sinuses, particu- 
larly in the antra, where the thickness may 
measure from } to 3 inch. In the chest 
considerable hilar and mediastinal lym- 
phadenopathy is revealed, especially at or 
near the bifurcation of the trachea, and is 
best demonstrable in the lateral roentgeno- 
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grams. The nodes may be single but are 
usually conglomerate. Their borders are 
fuzzy and generally they show no calcifica- 
tion within their density. The lumen of the 
trachea and major bronchus may be nar- 
rowed at the points of compression by these 
enlarged glands. The tracheal bifurcation 
is often displaced laterally and somewhat 
elevated and at times is almost obscured 
by the glandular shadows. 

An enlarged or a persistent thymus can 
readily be excluded from the diagnosis, 
because in thymic metaplasia there is a 
broadening of the superior mediastinum 
and an opacity in the anterior mediastinum 
which shows normal clarity in sinobron- 
chitis. Since the history of many patients 
is long standing, certainly of several 
months and frequently of several years’ 
duration, the absence of calcification in the 
mediastinal lymph nodes tends to rule out 
an underlying tuberculous infection. Should 
there be some calcific shadows in the lymph 
node hyperplasia of the posterior medias- 
tinum, the process is not necessarily an 
active case of childhood tuberculosis and 
is no contraindication to roentgen therapy. 


COMPLICATIONS 


There is no doubt that a certain number 
of children with sinobronchitis, if left alone, 
eventually make a spontaneous recovery. 
It is very difficult to estimate with any 
degree of accuracy the percentage of such 
cases. Conversely, we do know that many 
of these children develop undesirable com- 
plications. Many of these patients go into 
a chronic, irreversible state. Crowe, Bur- 
man and Baylor** state that some of these 
children eventually develop deafness. They 
believe that many of the hearing disorders 
in adult life are traceable to childhood. 
The overgrowth of lymphoid tissue in the 
nasopharynx may partially obstruct the 
eustachian tubes and may cause changes 
in the mucous membrane of the middle ear. 
Eventually fibrous tissue is formed which 
interferes more and more with the mobility 
of the ossicles. On otoscopic examination, 
the first evidence to be seen in the tym- 
panic membrane is usually retraction of 
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Shrapnell’s membrane. The impairment at 
first is for high tones with the hearing 
usually good for low tones. Unless ade- 
quate measures are taken early to combat 
this condition, the deafness may be chronic 
and progressive. In our series of cases, we 
had 4 children with a partial loss of hearing. 

Bronchiectasis is frequently reported in 
the literature as a complication of sino- 
bronchitis, particularly when the ethmoids 
are involved. This is stressed by Lacharite!” 
in Canada, by Dutton and Fuchlow,* and 
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some of our patients to Florida, Arizona, 
and California for extended stays with 
only transitory beneficial results. Perhaps 
the answer to the question of climate as a 
therapeutic measure can be found in the 
following report: Laing,!! in Pasadena, 
California, treated goo children with sub- 
acute sinusitis with roentgen therapy. 
Many of these patients had pulmonary 
complications. This represents a large num- 
ber of cases for one worker, and one can 
readily assume that the reason for such a 


Tasce III 


DIFFERENTIAL DIAGNOSIS (AFTER DUTTON AND FUCHLOW)* 


Asthma Due to Atopy 


1. Onset 
hay fever, etc.) 


Eosinophilic 
Usually indifferent 


Nasal smears 
. Bacteriology 


2. Duration 

3. Response to adrenalin Good 

4. Fever Not usual 
5. Leukocytosis Infrequent 
6. Sedimentation rate Very slow 

8 


9. Roentgen findings in chest Minimal changes 


and sinuses 
10. Seasonal changes 
pollen season 


Hagens, Karp and Farmer’ in America, and 
by several foreign authors. A fourth com- 
plication described by Dutton and Fuchlow 
is asthma due directly to the sinobronchial 
infection. They make a sharp differentia- 
tion between this type of asthma and 
atopic asthma, constructing a table which 
demonstrates the differential diagnosis 
between these two types of asthma (Table 
ut). In our series of 168 cases of sinobron- 
chitis, 28, or 17 per cent, showed a compli- 
cating allergy. Nineteen of these patients 
had a bronchial asthma, but most of these 
cases were definitely established as being 
atopic in character. 


TREATMENT 


Experience does not bear out the popular 
concept that change of climate will benefit 
patients with sinobronchitis. We have sent 


Paroxysmal, short duration 


Asthma Due to Sinobronchial Syndrome 


Sudden (allergic history: eczema, Gradual and associated with acute 


exacerbation of sinobronchitis 
Gradually developing, longer duration 


Poor 

Usual 

Usual 

Normal or rapid 

Neutrophilic 

Usually streptococci, staphylococci, 
pneumococci 


Striking changes 


Not seasonal or corresponding to Winter or sudden changes in weather 


great concentration of cases in that locality 
is that they were sent there on the advice 
of their physicians. The fact that they 
eventually had to be subjected to roentgen 
therapy does not attest to the efficacy of 
solar therapy in California as a modality 
in the treatment of sinobronchitis in chil- 
dren. 

One of us (M. S.) has treated a small 
group of patients with sinobronchitis with 
generalized exposure to ultraviolet rays. 
After a prolonged course of treatment it 
was found that this procedure resulted in 
no improvement either in the symptoms 
or in the roentgenologic appearance of the 
sinuses and the chest. 

Both Hunnicutt® and Hilton’ stress the 
fact that a long standing, chronic sino- 
bronchitis will clear up frequently in spec- 
tacular fashion when diseased tonsils and 
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adenoids are removed. In our series of 
cases, with the exception of a few infants, 
all of our patients have had a tonsillectomy 
and adenoidectomy prior to the onset of 
their symptoms of the sinobronchial syn- 
drome. 

Hunnicutt,? Dutton and Fuchlow,! and 
many others, report that nasal drops and 
sprays have very little beneficial effect in 
these cases. Autogenous vaccines were 
found to be valueless. In contrast to the 
good results obtained with chemotherapy 
and antibiotics in acute sinusitis, they find 
this type of therapy disappointing and of 
questionable value in the treatment of 
sinobronchitis. A number of patients were 
treated with aerosol penicillin. Improve- 
ment was but temporary and relapse fre- 
quently followed shortly after cessation of 
treatment. Pons, Glass and Garthwaite” 
report somewhat better results when they 
employed aerosol penicillin under negative 
pressure in their treatment of chronic 
sinusitis in children with chronic pulmo- 
nary complications. The surgical treatment 
of the chronic sinusitis in these patients 
leaves much to be desired and is usually 
viewed with disfavor. In general, the fact 
that, in our series of 168 cases, the duration 
of symptoms in the age group of eleven 
to fifteen years was four times greater 
than in the age group of one to five years, 
does not attest to the efficacy of time or of 
medical and climatic treatment in the man- 
agement of these cases. 


ROENTGEN THERAPY 


Lacharite! states that the rationale of 
treating sinusitis with roentgen rays was 
first established by Butler and Wooley in 
1934. They demonstrated that the bene- 
ficial effects of roentgen irradiation even 
under small doses are due to the disintegra- 
tion of the hypertrophied lymphoid ele- 
ments of the hypertrophic membranes and 
the lymphocytes which liberate bacterio- 
lysins, thus stimulating the macrophages 
to greater bactericidal activity. At the 
same time, the edema surrounding the ostia 
of the sinuses is reduced, thus promoting 
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free drainage and aeration. Following roent- 
gen treatment, destruction of the lympho- 
cytes is observed on the second and third 
day. The macrocytes are later found loaded 
with debris and engulfed bacteria. The 
edematous membrane gradually decreases 
in thickness, and then fibrosis begins to 
appear. This fibrosis seems to be the result 
of the initial inflammatory process rather 
than the direct effect of the roentgen ir- 
radiation as no injury to the cilia, epi- 
thelium, and cellular elements is demon- 
strable after roentgen therapy. 

The radiosensitivity of the inflammatory 
lymph nodes is universally known. The 
lymphocyte, being the most radiorespon- 
sive of all cells, is quickly destroyed with 
minimal exposures, and this fact accounts 
for the rapid disappearance of the hyper- 
plastic lymphoid elements in the nose, 
nasopharynx, pharynx, hila, and medias- 
tinum when roentgen therapy is employed. 
The leukocyte is also radiosensitive. As, 
the roentgen rays destroy the leukocytes, 
the latter liberate antibacterial elements 
which neutralize the inflammatory process 
and the infection. 


TECHNIQUE OF ROENTGEN TREATMENT 


To destroy the pathological condition in 
the paranasal sinuses, nasal passages and 
nasopharynx, it is necessary to irradiate 
the head so that these regions are included 
in the portals of entry. We use three portals 
for the head, an anterior and two lateral 
fields. The anterior portal is directed over 
the nose with the patient lying prone on the 
table and with either no cushion or a very 
thin cushion to prop up the head. The 
horizontal plane of the head should be 
parallel with the horizontal plane of the 
roentgen-ray cone. The upper border of the 
cone should take in the frontal sinuses and 
its lower border should reach just above 
the mouth or the carmine portion of the 
upper lip. The second portal is the right 
lateral; the head is turned completely to the 
left so that the horizontal plane of the right 
side of the face is parallel to the surface of 
the outlet of the roentgen-ray cone. The 
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cone just includes the external auditory 
canal and the nares from behind forward 
and the sphenoidal sinus and the base of 
the antrum from above downward. The 
sphenoidal sinus is located just below the 
imaginary line which connects the outer 
rim of the orbit with the external auditory 
canal. The base of the antrum is included 
when the cone reaches to a level just above 
the external commissure of the lips. Simi- 
larly, the third portal is treated which 
exposes the left lateral face and head. It 
may be more comfortable for the patient if 
his shoulder is propped up somewhat with 
a sandbag when irradiating the lateral por- 
tals in order to facilitate a good lateral 
position of the head. In the anterior portal, 
the cone is brought down to the tip of the 
nose; in the lateral fields, the cone is flush 
with the cheek and ear. 

For most patients a 10 by Io cm. cone 
is adequate to include the necessary regions 
in the field of irradiation; for younger sub- 
jects a 6 by 8 cm. cone is employed. The 
eyes are protected from the rays by being 
covered with two oval shaped pieces of 
lead rubber held in place by a narrow strip 
of adhesive. The lead rubber includes and 
protects the eyebrows but the bridge of 
the nose is exposed to the rays. The lead 
rubber protection for the eyes is used for 
all three portals. In treating the lateral 
fields, the hair is brushed away from the 
exposed rays as much as possible. Only 
rarely have we encountered some epilation 
at the temples; it was temporary in nature 
and a full growth of hair returned to the 
parts in three months. 

Many of the younger subjects have to 
be immobilized on the table. We accomplish 
this by means of two broad compression 
bands attached to the therapy table. One 
band immobilizes the head, and the other, 
a slightly broader band, is locked taut 
across the abdomen and pelvis. We have 
never resorted to holding the child either 
by the parent or by our personnel. It is 
neither wise nor safe, nor can one obtain 
the perfect immobilization which is desir- 
able by the use of an assistant. At most we 
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allow one parent to sit beside the patient 
for the first or the first two treatments to 
reassure the child, after which time it is no 
longer required, as even an unruly child 
becomes confident of the innocuousness of 
the treatment. 

The chest is treated through four portals, 
cross-firing the lymphadenopathy at the 
bifurcation of the trachea and the para- 
tracheal regions through two anterior and 
two posterior fields. The cone is tilted 
toward the midline of the patient through 
each portal in order to avoid the lung beds 
as much as possible and in order to con- 
verge the rays on the enlarged glands. Oc- 
casionally, in very small subjects, we treat 
the chest through two portals, an anterior 
and a posterior field, allowing the rays to 
pass vertically through the chest. In these 
cases the cone is narrower than in the four 
portal technique, so that the lung beds are 
exposed to a minimal degree. In the four 
portal technique the cone measures 10 by 
10 cm.; in the two portal technique it is 
6 by 8 cm. The child is immobilized, if 
necessary, similarly as for the head treat- 
ments except that the head compression 
band is placed over the chest. 

The average child receives 150 r, meas- 
ured in air, to one portal three times a week 
for a total of twelve treatments, with the 
following technical factors: 180 kv. (peak), 
50 cm. focal-skin distance, half-value layer 
0.9 mm. Cu. The cone measures 10 by Io 
cm. or 6 by 8 cm., depending on the size of 
the subject’s head. Each portal receives 
four treatments or one treatment a week 
for four weeks, for a total of 600 r, measured 
in air, during the month. Occasionally, in 
younger patients or infants, a total of 450 
r to each field is given. At the conclusion 
of the sinus treatments the cycle is con- 
tinued by shifting to the chest, where each 
portal is given 200 r at a sitting, three treat- 
ments being given a week. We move to 
another field at each sitting until each 
portal has received three treatments for a 
total of 600 r, measured in air. These 
twelve treatments consume four weeks for 
administration. In infants for whom only 
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two portals are employed, one anterior and 
the other posterior over the bifurcation of 
the trachea, a total of from eight to ten 
treatments is given. In these patients a 6 
by 8 cm. cone is used as compared with a 
10 by 1o cm. cone employed with the other 
patients. The same technical factors are 
used as in the treatment of the sinuses. 

In from four to six weeks after the com- 
pletion of the irradiation, the sinuses and 
the chest are roentgenographed again. Ex- 
actly the same positions and technique are 
employed as in the initial examination. 
These roentgenograms are carefully com- 
pared with those which were taken before 
radiotherapy. The roentgenographic prog- 
ress of the patient can thus be determined 
with a fair degree of accuracy. 


TaBLe IV 


RESULTS OF ROENTGEN THERAPY 


Complete Markedly Moderately Slightly 
Recovery Improved Improved Improved 


47(28%) 18 (11%) 5 (3%) 


No. patients 98 (58%) 


RESULTS OF ROENTGEN THERAPY 


Lacharite,!? Bowman,! and many others, 
have reported excellent results in the treat- 
ment of sinobronchitis with rozntgen rays. 
Laing," in his series, reported cures in 71 
per cent of his cases, moderate improve- 
ment in 15 per cent, and slight improve- 
ment in 14 per cent. With a second course 
of treatment, over half of the cases showing 
improvement were cured. Dutton and 
Fuchlow! have treated their children with 
asthma due to sinobronchitis with roentgen 
rays, and their results were very gratifying. 

In evaluating our results of roentgen 
therapy for sinobronchitis, we have estab- 
lished the following criteria. A patient was 
considered to have fully recovered when all 
the symptoms had subsided, when the 
physical signs in the nose and throat had 
disappeared, and when the roentgenograms 
of the sinuses and the chest showed clearing 
of the infection. Those patients whose 
symptoms and physical findings had cleared 
but whose roentgenograms still showed 
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slight residual pathology, either in the 
sinuses or in the chest, were considered 
markedly improved. When, after treat- 
ment, patients still presented residual 
symptoms, such as cough or the tendency 
to repeated upper respiratory infections, 
or some physical sign remained, such as 
a postnasal drip, even though there was 
almost complete clearing of the infection 
in the sinuses and the chest roentgenologi- 
cally, they were considered as moderately 
improved. When both the clinical and 
roentgenographic evidence of the infection 
was somewhat improved but still present, 
such patients were considered as showing 
a slight improvement. 

Employing these criteria to measure the 
results of treatment, we found that, in our 
series of 168 patients treated by irradiation, 
98, or 58 per cent, had fully recovered; 47, 
or 28 per cent, showed marked improve- 
ment; 18, or 11 per cent, showed moderate 
improvement; and 5, or 3 per cent, showed 
slight improvement (Table tv). It is inter- 
esting to note that not a single patient 
receiving treatment failed to show some 
degree of improvement. 

No untoward effect of any serious nature 
was encountered during the administration 
of therapy or in our follow-up. This is to 
be expected since the dosage employed is 
far removed from carcinolytic exposures 
which reach erythematous limits. The tech- 
nique is similar to the small dosage em- 
ployed for inflammatory and infectious 
processes and the dosage represents only 
a small fraction of an erythema. 

Some children experienced a faint flush 
a few hours after the sinuses were exposed 
to the roentgen rays. This usually occurs in 
children of fair complexion. This flush 
should not be mistaken for a skin erythema. 
It disappears in a few hours and is no con- 
traindication to the continuation of treat- 
ment. After a number of treatments to the 
sinuses, a congestion of the nose sometimes 
appears, varying in degree with the indi- 
vidual. In a few older children a gradual 
loss of the sense of taste was noted. These 
symptoms were very transitory and did not 
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contraindicate the completion of treatment. 
Four children in our series developed a 
slight epilation at the temples. This was 
temporary in nature and the regrowth of 
hair was complete within three months in 
all 4 patients. Towards the end of the series 
of treatments to the sinuses, a few patients 
complained of headache or pain between 
the eyes. The headache and pain were 
transitory in nature and disappeared com- 
pletely within a few days. 

We have not experienced any injury to 
the bone, brain, eye, lung, or other organs 
as the result of therapy. The eyes are well 
shielded with heavy lead rubber. The pitui- 
tary gland is well outside of the exposed 
fields, as in the lateral portals the upper 
margin of the cone is set just below the 
sella turcica. When treating the hilar 
glands and mediastinal lymphadenopathy, 
the cone is directed from without inward 
toward the midline to avoid as much lung 
parenchyma as possible. With this tech- 
nique the possibility of postirradiation 
fibrosis becomes remote. There are a few 
anxious individuals who still consider the 
possibility of sterility arising as the result 
of roentgen therapy for sinobronchitis. 
This is mentioned only because such an 
unfounded fear may result in denying these 
children a form of treatment that is both 
harmless and gratifyingly effective. 

As a rule, in about two weeks after the 
completion of therapy to the sinuses, the 
nasal discharge and the postnasal drip 
disappear. The nasal mucosa loses its con- 
gested and edematous appearance and the 
turbinates are smaller. The mucous mem- 
brane of the pharynx is no longer granular 
but now assumes a normal appearance. 
Headache, if present, is completely relieved. 
The cough may stop even before the ther- 
apy to the chest has been completed. 

Our poorest results were obtained 
those cases presenting a complicating al- 
lergy. This type of case represented 17 
per cent of our series. Henderson’ states 
that an underlying allergy is perhaps the 
most important factor in those cases giving 
unsatisfactory results and is responsible for 
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recurrences of infections. We have found 
that when this type of case was treated 
simultaneously by the roentgenologist and 
the allergist, better results were obtained. 


REPORT OF CASES 


Case 1. L. L., a female, aged eight, had de- 
veloped a severe spasmodic cough in the fall 
of 1948. The cough was worse at night and in 
the early morning hours and persisted in spite 
of adequate treatment with chemotherapy, 
antibiotics, and a large variety of cough mix- 
tures. She had had her tonsils and adenoids 
removed in 1945. She was first seen by us six 
months after the onset of her symptoms. At 
that time she did not appear acutely ill. There 
was slight tenderness over both maxillary sin- 
uses which transilluminated poorly. The mu- 
cous membrane about the turbinates and the 
ostia of the sinus was edematous, congested, 
and swollen with a purulent discharge emanat- 
ing from these points. There was a postnasal 
drip of thick, tenacious, purulent material and 
lymphoid hypertrophy in the pharynx. Hearing 
was normal. The chest was essentially negative 
to physical examination. The blood count and 
sedimentation rate were within normal limits, 
and the tuberculin test was negative. 

Roentgenologic examination of the sinuses 
showed both ethmoidal sinuses to be opaque, 
the density being more pronounced on the 
right than on the left side. Both antra and both 
sphenoids were cloudy, due to a markedly 
thickened mucous membrane which measured 
3 inch in its thickest portion. The chest films 
revealed considerable hilar infiltration bilater- 
ally and marked lymphadenopathy at the bi- 
furcation of the trachea which was encroached 
upon and elevated by the enlarged glands (Fig. 
14 and 1B). 

After the completion of a course of roentgen 
therapy, the patient ceased to cough and the 
pus in the nares and the postnasal drip dis- 
appeared. The mucous membrane of the nose 
and of the pharynx now presented a normal 
appearance. A follow-up roentgenologic exam- 
ination four weeks later revealed a complete 
reaeration of both ethmoidal sinuses, both 


antra, and both sphenoidal air cells with a total 
disappearance of the thickening of the antral 
and sphenoidal mucosa. The glandular hyper- 
plasia was markedly reduced at both hila and 
at the bifurcation of the trachea which ap- 
peared clear and of normal caliber. The eleva- 
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roentgen treatments). 


tion of the bifurcation of the trachea was no 
longer noted (Fig. 1C and 1D). 


Case u. B.A., a girl, aged four and a half 
years, was having frequent upper respiratory 
infections associated with high fever for a 
period of one year. During the past three 
months she developed a severe, protracted 
cough which was worse at night and in the 
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Fic, 14. Case 1. Note the opacity of both ethmoids. Both antra and sphenoids are also cloudy, due to a 
markedly thickened mucous membrane. 


Fic. 1B. Case 1. Chest reveals a pronounced hilar infiltration and there is marked lymphadenopathy at 
the bifurcation of the trachea which is encroached upon and elevated by the enlarged glands (before 


early morning hours. Although she had received 
adequate chemotherapy and antibiotics with 
each attack of infection, and was given a va- 
riety of cough mixtures and antispasmodics, 
the symptoms continued unabated. During 
the past two months her mother noted a gradual 
increasing impairment of hearing. She had her 
tonsils and adenoids removed just prior to the 
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onset of her illness. Physical examination re- 
vealed pus in both nares and a purulent post- 
nasal drip. The pharynx was congested and the 
lymph follicles were hypertrophied as evidenced 
by a coarsely granular appearance of the mu- 
cosa. The chest was essentially negative to 
physical examination. The blood count and 
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sedimentation rate were within normal limits. 
The tuberculin test was negative. 
Roentgenograms of the sinuses revealed a 
density of the left ethmoidal sinus and a thick- 
ening of the lining of the right. Both antra were 
hazy due to an irregular thickening of the mu- 
cous membrane. In the chest, the right hilar 


Fic. 1C. Case 1. Four weeks after roentgen therapy the ethmoidal sinuses are reaerated and both antra and 
sphenoids are now clear, with a total disappearance of the thickened mucous membrane. 


Fic. 1D. Case 1. The chest now shows a reduction of the glandular hyperplasia both at the hila and, as ob- 
served in the lateral view, at the bifurcation of the trachea which now appears clear and of normal caliber. 
The elevation of the trachea is no longer noted (four weeks after therapy). 
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-markings were pronounced and its perivascular 
tree was thickened, especially at the mesial 
portion of the base of the right lung. In the 
lateral view, larger and smaller glands were 
demonstrable in front of, behind, and below 
the bifurcation of the trachea (Fig. 24 and 
2B). 

After a series of roentgen treatments to the 
sinuses and chest, the girl had ceased to cough 
and the pus in the nares and the postnasal drip 
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disappeared. The pharynx assumed a normal 
appearance. The follow-up roentgen study 
showed a resolution of the thickened mucosa 
of the right ethmoid and a reaeration of the 
left ethmoidal cells. Normal clarity was ob- 
served in both antra with complete absorption 
of the thickened mucosa. The right hilus was 
normal in appearance, and the thickening of the 
perivascular tree in the lower mesial portion of 
the right lung was resolved. The glandular 


Fic. 


24. Case 1. There is a density of the left ethmoidal sinus and a thickening of the lining membrane 


of the right. Both antra are hazy. 


Fic. 2B. Case 1. Observe the pronounced right hilar markings with thickening of the perivascular tree, 
especially at the lower mesial portion of the right lung before roentgen therapy. In the lateral projection 
note the smaller and larger glands in front of, behind, and below the tracheal bifurcation. 
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Fic. 2C. Case 11. After roentgen therapy absorption of the thickened mucous membrane of the right ethmoidal 
and reaeration of the left ethmoidal sinus are observed. Both antra are now clear. 


Sinobronchitis im Children 


Fic. 2D. Case u. After treatment the right hilus appears normal and the thickening of the perivascular tree 
in the lower right lung bed is resolved. In the lateral projection the glandular shadows about the trachea 


and its bifurcation in most part have disappeared. 


shadows about the trachea and its bifurcation 
had disappeared (Fig. 2C and 2D). 


Case ut. J. E., a male, aged eleven, com- 
plained of a “‘stuffed”’ nose for a period of eight 
months, associated with irregular attacks of 
fever of 101 to 103° F., lasting from one to three 
days and occurring at almost weekly intervals, 
for which he received adequate amounts of 
penicillin and sulfadiazine. In the past three 


months he developed a severe cough. When 
first seen he appeared tired and listless, which 
was attributed by the parents to his disturbed 
sleep as a result of the persistent cough. Exam- 
ination revealed pus in the left nostril and a 
purulent postnasal drip. The pharynx was 
deeply injected and the lymph follicles were 
prominent. The chest was essentially negative 
to physical examination. A blood count showed 
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lateral walls. 


a moderate leukocytosis and the sedimentation 
rate was rapid (45 mm. per hour; corrected 
normal reading, 18 mm. per hour). The tuber- 
culin test was negative. 

Roentgenologically, there was a light haze 
over the right frontal sinus, the right ethmoidal 
cells were opaque, and both antra appeared 
hazy, the left revealing a thickened mucosal 
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Fic. 34. Case 1. There is a slight haze over the right frontal sinus and an opacity of the right ethmoidal 
cells. Both antra are slightly cloudy and the right shows a thickened lining membrane at the base and 


Fic. 3B. Case 11. Before roentgen treatment, one can demonstrate increased hilar infiltration and, in the 
lateral view, moderate lymphadenopathy obscuring the lower trachea and its bifurcation. 


lining at the base and lateral walls. Increased 
bilateral hilar infiltration and a moderate lym- 
phadenopathy in the posterior mediastinum 
which obscured the lower trachea and its bi- 
furcation were demonstrated in the films. A 
large opaque lymph nodule resting on the pos- 
terior wall of the upper portion of the thoracic 
trachea was clearly observed in the lateral 


| 
i 
4 
4 


Vo.. 67, No. 2 


roentgenogram (Fig. 34 and 38). 

At the termination of the roentgen therapy, 
the patient’s cough disappeared and his sleep 
was sound. The pus in the left nostril and the 
postnasal drip disappeared. The pharynx ap- 
peared normal. The blood count returned to 
normal limits and the sedimentation rate 
dropped to 10 mm. per hour. There were no 
further episodes of fever. A follow-up roentgen 
study revealed normal clarity in the right frontal 
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and right ethmoidal sinuses. There was com- 
plete aeration of both antra and the mucous 
membrane shrunk to normal. The hilar glands 
resolved and a normal tracheal shadow with 
its bifurcation appeared in the roentgenograms. 
The large lymph nodule on the upper posterior 
tracheal wall disappeared (Fig. 3C and 3D). 


Case iv. R. F., male, aged seven, had a se- 
vere protracted, spasmodic cough for three 


Fic. 3C. Case un. After irradiation normal clarity has returned to the right frontal and the right ethmoida 
sinuses. Both antra are now completely aerated and the thickened lining membrane of the left antrum 


has shrunken considerably. 


Fic. 3D. Case 11. Postirradiation roentgenograms show a resolution of most of the hilar and mediastinal 
nodes with a reappearance of the normal outline of the trachea and its bifurcation. 
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years. The cough was present both winter and 
summer and was not relieved by medicaments. 
He spent a winter in Florida without any symp- 
tomatic abatement. The following winter was 
spent in Arizona with equally disappointing 
results. Examination disclosed pus in the right 
nostril. The right inferior and middle turbinates 
were swollen. There was a purulent postnasal 
drip. The lymphoid follicles in the pharynx 
were markedly hypertrophied. The child’s 


hearing was good. The chest was negative to 
physical examination. The blood count and 
sedimentation rate were within normal limits. 
The tuberculin test was negative. 
Roentgenologic examination of the sinuses 
and chest showed the right ethmoidal sinus to 
be opaque. A density was present in the right 
antrum due to a thickened mucous membrane 
which obscured almost the entire antral space 
except for a small triangular translucency in its 


Fic. 44. Case 1v. The right ethmoidal sinus is opaque. A density is present in the right antrum due to a 
thickened mucous membrane which obscures almost the entire antral space. Both sphenoidal air spaces 


are similarly affected with a thickened mucosa, the right more so than the left. 


Fic. 4B. Case 1v. At the onset of treatment, the infiltration in the hila is more pronounced on the right side 


than on the left. Considerable lymphoid hyperplasia is demonstrable in the mid-posterior mediastinum. 


This mass of glands lies in front of and posterior to the lower trachea and at its bifurcation, It narrows the 


left primary bronchus to one-half of its normal caliber, 
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Fic. 4C. Case 1v. Four weeks after completion of treatment, the right ethmoid is reaerated. The thick- 
ened mucous membrane in the right antrum and both sphenoids have also completely resolved. 


Fic. 4D. Case 1v. The pronounced enlargement of the lymph glands has resolved after irradiation and the 
hilar density has returned to normal. The left primary bronchus now assumes its normal appearance 
without being encroached upon by swollen lymph nodes. 


central portion. The infiltration in the hila was 
more pronounced on the right side than on the 
left. Considerable lymphoid hyperplasia was 
demonstrable in the mid-posterior mediastinum. 
This mass of glands lay in front of and posterior 
to the lower trachea and at its bifurcation. It 
narrowed the left primary bronchus to one-half 
its normal caliber (Fig. 44 and 4B). 

After irradiation of the sinuses and chest, 
the cough, the discharge from the right nares, 
and the postnasal drip disappeared. The 
pharynx showed a pale pink color with a dis- 


appearance of the red, hypertrophied lymphoid 
elements. Follow-up roentgen study revealed a 
complete resolution of the infiltrative products 
of the right ethmoidal sinus and a total reaera- 
tion of the antra. The pronounced increase of 
the lymph glands resolved and the hilar density 
returned to normal (Fig. 4C and 4D). Observed 
clinically for four years this patient has had no 
evidence of recurrence of the infection. 


Case v. H. N., female, aged six, gave a his- 
tory of frequent attacks of asthmatic bronchitis 
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since the age of two years. For the past year 
she has been having frequent attacks of fever. 
In the last three months she has developed a 
persistent spasmodic cough which failed to re- 
spond to medication. Physical examination 
showed a pale and edematous nasal mucosa 
swollen turbinates. Pus was seen deep in 
the nasal passages. Upon examination of the 
throat and nasopharynx, a purulent postnasal 
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drip was present and the lymph follicles were 
markedly hypertrophied. No auditory dis- 
turbance was noted. The chest was negative to 
physical examination. The blood count showed 
a slight leukocytosis with § per cent eosinophils. 
The sedimentation rate was within normal 
limits. A nasal smear showed an abundance of 
eosinophils. The tuberculin test was negative. 

The sinuses and chest, studied roentgeno- 


Fic. 54. Case v. The left ethmoidal sinus is hazy. Both antra are opaque and one observes a marked thick- 
ening of the lining membrane of the left antrum. Both sphenoids are cloudy (before roentgen therapy). 


Fic. 5B. Case v. Note the moderate root infiltration and the marked lymphoid hyperplasia at the lower 
trachea and its bifurcation. The enlarged glands produce a narrowing of the lumen of the trachea just 


above its bifurcation (before roentgen therapy). 
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Fig. 5C. Case v. After roentgen treatment the left ethmoidal cells as well as the sphenoids are completely 
reaerated. The right antrum is also reaerated, but there is a residual thickening of the lining of the left 
antrum. (This disappeared in a subsequent follow-up roentgen study.) 


Fic. 5D. Case v. After irradiation the right hilus now appears normal. The lymphoid hyperplasia has dis- 
appeared. The trachea bifurcation which is obscured in Figure 5B can now be clearly visualized. 


logically, revealed a haziness of the left eth- 
moidal sinus and an opacity of both antra with 
a marked thickening of the lining membrane 
of the left antrum. Both sphenoidal sinuses 
were practically obliterated by a thickened 
mucosa. In the chest, a moderate root infiltra- 
tion and a marked lymphoid hyperplasia at the 
lower trachea and its bifurcation were dis- 
closed. The enlarged glands produced a narrow- 


ing of the lumen of the trachea just above its 
bifurcation (Fig. 54 and 5B). 

A diagnosis of sinobronchitis complicated 
by an allergy was made. The patient was re- 
ferred to a competent allergist who treated 
her without improvement. Subsequently roent- 
gen irradiation was given. When examined at 
the completion of the cycle of treatments the 
patient lost her cough, the pus in the nose and 
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the postnasal drip disappeared and the lym- 
phoid elements in the pharynx and nasopharynx 
were shrunken. Follow-up roentgenograms 
showed complete reaeration of the left eth- 
moidal cells, sphenoidal sinuses, and right an- 
trum, but there was some residual thickening of 
the mucous membrane of the left antrum which 
disappeared in a later follow-up study. In the 
roentgenograms of the chest the right hilus 
appeared normal, and the lymphoid hyper- 
plasia disappeared. The tracheal bifurcation 
which was originally obscured could now be 
clearly visualized (Fig. 5C and 5D). For the 
past four years this patient has been asympto- 
matic, manifesting no signs referable to infec- 
tion or to allergy. 


SUMMARY AND CONCLUSIONS 


1. Sinobronchitis in children is presented 
as a distinct clinical entity. 

2. The clinical aspects of this infection, 
based on an analysis of 168 cases, are re- 
viewed. 

3. Diagnosis is definitely established by 
suitable roentgenograms of the sinuses and 
the chest. The technique of obtaining such 
roentgenograms is described. 

4. Roentgen therapy has been found to 
be the most effective treatment of sino- 
bronchitis. The full details of the technique 
of administration are presented. 

5. Of 168 cases of sinobronchitis treated 
with roentgen rays, 98, or 58 per cent, 
have fully recovered; 47, or 28 per cent, 
have shown marked improvement; 18, or 
II per cent, have shown moderate improve- 
ment, and 5s, or 3 per cent, have shown 
slight improvement. 

In conclusion, sinobronchitis is a prev- 
alent disease in children, and well planned 
roentgen therapy produces effective and 
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gratifying results in the management of 
this disorder. 


Samuel G. Schenck, M.D. 
35 Eastern Parkway 
Brooklyn 17, N. Y. 
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PULMONARY SARCOIDOSIS WITH THE ROENTGEN- 
OLOGIC APPEARANCES OF METASTATIC 
NEOPLASM* 


A REPORT OF TWO CASES 
By MALCOLM C. McCORD, M.D.7 


Senior Resident in Medicine 


and 


HERBERT L. HYMAN, M.D.tf 
Senior Resident in Medicine 
Veterans Administration Hospital 
DAYTON, OHIO 


HE manifestations of Boeck’s sarcoid 

in the chest roentgenogram are widely 
variable and may resemble any of a large 
group of disease processes, including meta- 
static neoplasm. However, no previous de- 
scriptions can be foundof large parenchymal 
nodules resembling the “snowball” appear- 
ance of pulmonary metastatic neoplasm. 
Two cases seen during the past year at this 
hospital demonstrating this finding are 
therefore reported. 


CASE REPORTS 


Case 1. A Negro male laborer, aged thirty- 
one, was admitted on May 25, 1949, with a 
chief complaint of shortness of breath. Four 
months prior to admission there had been a 
gradual onset of exertional dyspnea which 
progressed in severity and was accompanied 
by a mild cough productive of small amounts 
of purulent sputum. The patient consulted his 
physician who, on the basis of a chest roent- 
genogram, advised immediate hospitalization. 

The patient had been treated on six occasions 
at this hospital in the past three years for 
erythema multiforme exudativum. The most 
recent recurrence of this skin lesion was six 
months prior to the present admission. During 
each of these recurrences of dermatitis, the 
clinical findings were similar, consisting of 
exudative bullous lesions on the trunk and ex- 
tremities, with a concomitant severe stomatitis 
and balanitis. No pulmonary abnormalities 
were demonstrated clinically or roentgeno- 


graphically during any of these previous hos- 
pitalizations. 

Physical examination revealed a well de- 
veloped, well nourished young Negro male who 
did not appear ill. Over both posterior lung 
bases there was decreased resonance and numer- 
ous inspiratory crepitant rales. Hyperpig- 
mented iris-shaped scars were present on the 
trunk and extremities but no active skin lesions 
were evident. Lymphadenopathy was not pres- 
ent at any time. 

Laboratory studies showed a white blood cell 
count ranging from 7,000 to 10,000 with an 
eosinophilia of 8 per cent on one occasion. The 
total serum protein was 8.3 grams per cent with 
a globulin of 4.1 grams. The serum calcium on 
one occasion was 14 mg. per cent. The tuber- 
culin and Kveim skin tests were negative. The 
chest roentgenogram (Fig. 1 and 2) revealed 
numerous large nodular lesions ranging from 
5 mm. to 30 mm. in diameter which were scat- 
tered throughout both lung fields. There were 
also areas of infiltration. Roentgen examination 
of the hands and feet demonstrated no abnor- 
malities. 

During his hospital course the patient was 
afebrile and, except for exertional dyspnea, 
asymptomatic. The vital capacity was 2 liters. 
Six weeks after admission there appeared sev- 
eral bullous skin lesions on the left arm and 
both legs, and a single lesion on the buccal 
mucous membrane. Microscopic examination 
of a biopsy of one of these skin lesions was con- 
sidered compatible with erythema multiforme. 
These skin lesions disappeared within a week. 


* Published with permission of the Chief Medical Officer, Department of Medicine and Surgery, Veterans Administration Hospital, 
Dayton, Ohio, who assumes no responsibility for the opinions expressed or conclusions drawn by the authors. 

t Now at the University of Colorado Medical School, Denver, Colorado. 

¢ Now Captain in the Medical Corps, Murphy Army Hospital, Waltham, Massachusetts. 
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Fic. 1. Case 1. Chest roentgenogram showing large 
parenchymal nodules and areas of infiltration. 


A right epitrochlear lymph node was excised 
on June 8, 1949, and on microscopic examina- 
tion revealed only chronic lymphadenitis. For 
the purpose of establishing a definite diagnosis, 
a left thoracotomy was performed on July 12, 
1949. Numerous firm, rubbery nodules of 
varying size and shape were seen and palpated 
throughout the entire left lung. A large nodule 
in the periphery of the lung parenchyma was 
removed and on microscopic examination re- 
vealed a cellular pattern characteristic of 
Boeck’s sarcoid. 

The patient was discharged on August 9, 
1949, returned to work in a factory and was 
able to continue work full time. Five months 
after discharge, there was no significant change 
of the vital capacity or the chest roentgeno- 
gram. 


Comment. No relationship between the 
dermatologic picture in this patient and the 
pulmonary disease could be established. 
There was no similarity clinically, roent- 

genologically, or microscopically of the pul- 
monary lesions in this case and in those 
described in erythema multiforme exudati- 
vum.* The skin lesions were at no time simi- 
lar to the nodose erythemas which have 
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been shown to appear with Boeck’s sarcoid.* 
This patient demonstrated a marked pau- 
city of symptoms in comparison to the 
degree of damage demonstrated roentgeno- 
logically. 


Case 1. A Negro male, aged twenty-four, was 
admitted on February 7, 1949, with a chief 
complaint of left anterior chest pain. Since 
November, 1948, he had had weakness, night 
sweats, and a Io pound weight loss. One month 
later he developed anorexia and bloating after 
meals. In January, 1949, he developed a pro- 
ductive cough and a vague ache in the left 
anterior chest. 

Physical examination revealed a young Negro 
male who showed evidence of weight loss and 
appeared chronically ill. In the left posterior 
apex and in the right mid-posterior chest there 
were diminished resonance, voice, and breath 
sounds. The inguinal and posterior cervical 
nodes were slightly enlarged but discrete and 
non-tender. Several weeks after admission, the 
axillary and epitrochlear lymph nodes became 
palpable but discrete and non-tender. 

A chest roentgenogram revealed widespread 
“snowball” lesions measuring § mm. to 25 mm. 
in diameter which were distributed throughout 


Fic. 2. Case 1. Right lateral chest roentgenogram 
showing the large nodular shadows. 
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both lung fields, sparing only the extreme apices 
(Fig. 3). Roentgen studies of the entire skeletal 
system, the colon and upper gastrointestinal 
tract were normal. Retrograde pyelograms re- 
vealed clubbing of many of the minor calyces 
and questionable narrowing of the infundibulae 
of the right kidney. 

The following laboratory studies showed re- 
sults within the normal range: complete blood 
count, urinalysis, serologic test for syphilis, 
blood urea nitrogen, sedimentation rate, elec- 
trocardiogram, bromsulfalein test, cephalin 
flocculation, thymol turbidity, prothrombin 
time, repeated sputum examinations for acid 
fast bacilli, bronchoscopic aspiration and 
sputum studies for fungi and coccidioidin skin 
test. Kveim skin test and tuberculin test with 
PPD first and second strengths were negative. 
The initial total serum protein was 6.1 grams 
per cent with 2.2 grams of globulin. After seven 
weeks this rose to 8.6 grams of total protein 
with 4.1 grams of globulin. The serum calcium 
was consistently elevated, with levels as high 
as 16 mg. per cent. The serum alkaline phos- 
phatase was 7.2 units. The peripheral blood 
showed an eosinophilia of 8 per cent on one oc- 
casion. Cystoscopy and bronchoscopy were en- 
tirely negative. Vital capacity was 2.2 liters. 

Several weeks after admission, his symptoms 
began to diminish; cough and chest pain dis- 
appeared; his appetite and strength increased. 
On March 16, a biopsy of the left epitrochlear 
node was performed. Microscopic examination 
of this tissue revealed a cellular pattern com- 
patible with Boeck’s sarcoid. Acid fast stains 
were negative. 

The patient continued to improve, was dis- 
charged in May, 1949, and returned to work as 
a stock boy. Except for mild exertional dyspnea 
the patient had no complaints. Although vital 
capacity remained unchanged and serum pro- 
teins were still elevated, there was slight roent- 
genographic evidence of improvement four 
months after discharge. 


Comment. With a chest roentgenogram 
revealing numerous large parenchymal nod- 
ules, an initial diagnosis of metastatic 
carcinoma was made. However, when the 
supposed primary site could not be demon- 
strated and the clinical course continued 
benign, a diagnosis of sarcoidosis was enter- 
tained. This diagnosis was supported by 
the demonstration of a negative tuberculin 
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Fic. 3. Case 1. Chest roentgenogram showing dif- 
fuse “‘snowball” parenchymal lesions. 


skin test and a rise to significantly elevated 
levels of the serum globulin and serum 
calcium. The lymph node biopsy estab- 
lished the diagnosis. 

Although there was slight regression of 
the pulmonary lesions roentgenologically, 
the clinical improvement was more marked 
and, as is typical of this disease, there was 
little correlation between the roentgeno- 
graphic and clinical picture. 


DISCUSSION 


The literature contains a great variety 
of descriptions of the roentgenographic 

manifestations of pulmonary sarcoidosis. 
It has been suggested!‘ that this variability 
is due in part to the fact that the same pa- 
tient may present a different roentgeno- 
logic picture at various phases of the dis- 
ease. Many authors have classified these 
pulmonary lesions.':?°8 Three distinct 
types of lesions are commonly described: 
(1) diffuse miliary or nodular forms; (2) 
linear or reticular striations; (3) localized 
or pneumonic infiltrates. 

Little has been said in previous reports 
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regarding the actual size of the nodular 
form of sarcoidosis. In Garland’s series,‘ 
the nodular densities ranged from 1 to 5 
mm. in diameter. In Kerley’s series® of 
pulmonary densities thought to be sar- 
coidosis associated with erythema nodo- 
sum, the nodules averaged 3 mm. in diam- 
eter. In the 2 cases presented above the 
nodules are unusually large, varying from 
Io to 30 mm. in diameter. 

These nodules are thought to represent 
the involvement of foci of lymphoid tissue 
in the lung parenchyma by the sarcoid 
granuloma.’ To explain the presence of 
large nodules, it can be postulated that 
there is either a more marked lymphoid 
reaction of the disease or that this repre- 
sents a coalescence of several smaller nod- 
ules present in adjacent lymphatic tissue. 
Considering the natural course of other 
types of pulmonary lesions in sarcoidosis, 
the latter explanation is more likely. 


SUMMARY 


Sarcoidosis has been demonstrated to 
mimic several forms of pulmonary meta- 
static malignancy. A further form, not pre- 
viously described, is exhibited by two 
proved cases of pulmonary sarcoidosis in 


Malcolm C. McCord and Herbert L. Hyman 
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which large parenchymal nodules are indis- 
tinguishable from the “snowball” lesions of 
metastatic malignancy. 


Malcolm C. McCord, M.D. 
University of Colorado Medical School 
4200 East oth Ave. 

Denver 7, Colorado 
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A PLEA FOR ROUTINE POSTMORTEM CHEST 
TELEROENTGENOGRAMS*t 


By M. H. POPPEL, M.D., A. SHEINMEL, M.D.,t H. G. JACOBSON, M.D., 
H. B. COPELAND, Jr., M.D., and B. K. DUFF, M.D. 


NEW YORK, NEW YORK 


SOMEWHAT apparent lack of cor- 

relation between the last antemortem 
chest roentgenogram and the reported 
pathological findings in some of our cases 
has on occasion been a source of embarrass- 
ment and even chagrin. 

Attempts to explain away these vari- 
ances to the resident roentgenologist as- 
signed to the postmortem room and to the 
non-roentgenological medical staff in the 
clinical pathological conferences were un- 
convincing and unsatisfactory, thus lessen- 
ing the actual value and the relative im- 
portance of the roentgenographic method. 

This has led us to investigate the possible 
reasons for these apparent discrepancies. 
The chief observation was that the post- 
mortem pathological findings were the end 
and final results of the patient’s disease 
processes while the last available ante- 
mortem chest film simply mirrored one 
stage in the development of those final 
findings and consequently could not prop- 
erly be considered as anything but the 
exact representation of the disease proc- 
esses at the moment of the film exposure. 
The pathological changes incident to the 
usual rapid retrogressive progress between 
the last antemortem film and autopsy 
were thus inadvertently excluded from the 
correlative considerations. These late 
changes may include rapid fluid accumula- 
tion, hemorrhages, rapid disseminations of 
disease processes, etc. Very often the post- 
mortem chest film is of better quality than 
the last antemortem film because the latter 
is usually obtained at the bedside with a 
non-teleroentgenographic technique on a 


patient too sick to cooperate, with the re- 
sultant unsharpness of images and other 
distortions. 

The net result was to institute a routine 
to obtain a postmortem chest film and an 
interpretation thereof just before autopsy. 
This has completely narrowed the time 
gap and has brought about a greater final 
harmony between the roentgenographic 
and the pathological findings. 


HISTORICAL 


In 1940 Hampton and Castleman! made 
a correlative study of postmortem chest 
films and the autopsy findings, with special 
reference to pulmonary embolism and in- 
farction. In this study they pointed out 
that detailed confirmation of the interpre- 
tations of chest roentgenograms taken be- 
fore death is often difficult to obtain. 


TECHNIQUE 


The program is carried out by the resi- 
dent in radiology on assignment to the 
department of pathology for training. In 
his absence the work is performed by the 
radiological resident on duty. To date, 350 
such examinations have been performed. 

The simplest method is to obtain an 
anteroposterior chest teleroentgenogram in 
the supine posture, utilizing a portable ap- 
paratus especially assigned for such work 
in the autopsy room. 

The films are studied by the resident 
roentgenologist but the report of record is 
made by a senior staff member in order to 
include an element of experience. 

An improvement upon this routine is to 


* From the Department of Radiology, Veterans Administration Hospital, Bronx, New York. Reviewed in the Veterans Administra- 
tion and published with the approval of the Chief Medical Director. The statements and conclusions published by the authors are the 
result of their own study and do not necessarily reflect the opinion or policy of the Veterans Administration. 

¢ Thanks are due to Dr. Charles Gottlieb, Senior Consultant, for his kind encouragement. 
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obtain posteroanterior and lateral projec- 
tions in the prone posture. The most ideal 
method is to obtain the upright views with 
the cadaver suspended by a halter as ori- 
ginally described by Hampton and Castle- 
man. A further refinement described by 
these investigators is to instill Kaiserling 
solution No. 1 by gravity through the 
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trachea until both lungs are approximately 
the same size as they were during life. The 
trachea is clamped and the specimen sub- 
merged in a large crock containing the same 
fixative and allowed to remain for about 
one week. At this time the lungs are sec- 
tioned by the pathologist in the presence of 
the roentgenologist and explanations are 


Fic. 1. Case 1. (4) Antemortem chest roentgenogram suggestive but not conclusive for disseminated tuber- 
culosis. (B) Postmortem chest roentgenogram showed widespread parenchymal infiltrates, enlargement 
of the mediastinal nodes and right pleural effusion, indicative of disseminated hematogenous tuberculosis. 


Fic. 2. Case 1. (4) Antemortem chest roentgenogram showed some evidence of congestive failure, but 
nothing to indicate presence of pneumonia. (B) Postmortem chest roentgenogram showed massive lobar 


pneumonic consolidation in the left upper lobe. 
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Fic. 3. Case 11. (4) Antemortem chest roentgenogram showed large aneurysm of the aorta. Postmortem 
chest roentgenogram showed two large encapsulations of fluid in the left hemithorax. 


Fic. 4. Case 1v. (4) Antemortem chest roentgenogram showed nodular infiltrate in the right upper lobe 
with lytic lesions involving the right third and ninth ribs. (B) Postmortem chest roentgenogram showed 
extensive lymphangitic carcinosis of the lungs with marked progression of the metastases in the bony 
thorax and considerable increase in size in the right upper lobe infiltrate. 


carefully sought for the various roentgen 
findings. 

The halter and fixative methods have 
not been used by us because they are not 
easily applicable. We have continued with 
the simple supine films since there is no 
objection to the procedure. 


THE NORMAL POSTMORTEM CHEST 
ROENTGENOGRAM 


Hampton and Castleman state that after 
death there is incomplete aeration of the 
lungs, apparently due to narrowing of the 
intercostal spaces, the high position of the 
diaphragm and the contraction of the lung 
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because of its inherent elasticity. Suspen- 
sion of the body by the halter method helps 
to compensate for the above. 

They state that the postmortem roent- 
genogram corresponds to the antemortem 
film taken during quiet breathing or expira- 
tion. The diaphragm is usually two inter- 
spaces higher, the upper lobes fairly ex- 
panded and the lower lobes incompletely 
aerated. In the postmortem roentgeno- 
gram, the blood vessels are usually smaller 
and less distinct, the aorta is about one- 
half the living size, the heart size variable, 
and the anteroposterior diameter of the 
chest is reduced. 


CASE REPORTS 


Case 1. A white male, aged twenty-eight, 
with a previous history of pleural effusion and 
tuberculous spondylitis experienced an extreme 
temperature rise shortly after removal of an 
epididymis. An antemortem chest roentgeno- 
gram was suggestive but not conclusive of dis- 
seminated tuberculosis. A postmortem chest 
film showed widespread parenchymal infiltrates, 
enlargement of the mediastinal nodes and 
pleural effusion indicative of disseminated 
hematogenous tuberculosis. This was con- 
firmed by autopsy. The enlarged nodes and the 
pleural effusion were not visualized on the 
antemortem film. 


Case 11. A white male, aged fifty-five, with 
congestive heart failure and uremia on a hyper- 
tensive basis died six weeks after admission, 
apparently due to the uremia. There was no 
note in the final clinical summary of a terminal 
febrile episode and the last antemortem chest 
roentgenogram made on October 12, 1949, 
failed to show evidence of pneumonia. A chest 
roentgenogram, however, made just after death 
on October 31, 1949, prior to autopsy demon- 
strated a lobar pneumonic consolidation of the 
left upper lobe. This was confirmed by autopsy. 


Case 111. A white male, aged fifty-six, with a 
large aneurysm of the arch and upper portion 
of the descending aorta experienced a sudden 
onset of severe left chest pain on October 2, 
1949. He was found to be in extreme shock soon 
thereafter and died in ten hours. An antemor- 
tem film on August 29, 1949, had visualized a 
large aneurysm but no other significant ab- 
normality. A chest roentgenogram made after 
death on October 3, 1949, just prior to autopsy 
showed two large encapsulations of fluid in the 
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left hemithorax (probably due to rupture of the 
large aneurysm which was also visualized). 
This was confirmed by postmortem examina- 
tion. 


Case tv. A white male, aged fifty-six, was 
admitted with an infiltrate in the right upper 
lobe. This was thought to be tuberculosis be- 
cause of the past history. There were lytic le- 
sions involving the right third and ninth ribs. 
These were suspected of being metastases from 
a distant primary focus. This was never con- 
firmed. The patient grew progressively worse 
and died one month after admission. A chest 
roentgenogram made after death just prior to 
autopsy showed for the first time an extensive 
lymphangitic carcinosis of the lungs with 
marked progression of the metastases of the 
bony thorax. The infiltrate in the right upper 
lobe had grown considerably since the last 
antemortem film. On the basis of these findings 
it was now felt by the Department of Radiology 
that we were dealing with a right upper lobe 
peripheral bronchogenic carcinoma with ex- 
tensive metastases to the bony thorax and ex- 
tensive bilateral lymphangitic spread. This 
proved to be true at autopsy. 


These 4 cases, briefly presented, give a 
clear idea as to the actual and potential 
value of routine postmortem chest roent- 
genography. Such examinations are es- 
pecially valuable when autopsy permission 
is not obtainable or in medicolegal cases. 


CONCLUSIONS 


1. The advantages of taking routine 
chest teleroentgenograms have been out- 
lined. 

2. The method is simple and inexpen- 
sive. No objections are encountered from 
any source because it is no more objection- 
able than a chest roentgenogram taken 
during life. 

3. A plea for more extensive utilization 
of the method is hereby entered. 


Veterans Administration Hospital 
130 West Kingsbridge Road 
Bronx 63, N. Y. 
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PLACENTAL CALCIFICATION IN THE ROENTGEN 
PREGNANCY STUDY 


By JOSEPH F. LINSMAN, M.D., and JACK I. CHALEK, M.D. 


BEVERLY HILLS, CALIFORNIA 


visualization of the pla- 
centa by soft tissue technique (direct 
placentography) is a well established pro- 
cedure, and in any complete roentgen 
pregnancy study the identification of the 
placenta should be a routine requirement. 
The obstetrician who is confronted with 
bleeding in the last trimester of pregnancy 
is quite relieved to learn by the simple 
expedient of roentgen studies, without con- 
trast medium, that the placenta has been 
identified and cannot possibly be in the 
lower uterine segment. Conversely, he is 
most grateful if he can ascertain that either 
a placenta previa or a low lying placenta 
is present without the hazard of intra- 
vaginal digital examination. 

Though direct placentography ranges to 
g8 per cent® accurate among experienced 
radiologists, with excellent films, any addi- 
tional sign that will facilitate the identifi- 
cation of the placenta (or placentas in 
multiple pregnancies) should be of con- 
siderable value. Placental calcification can 
be such an aid in roentgenographic local- 
ization of the placental site. 


PHYSIOLOGICAL AND PATHOLOGICAL 
ASPECTS 


Calcification of the placenta is well 
known as a clinical and pathological entity. 
The conditions usually responsible for 
soft tissue calcification are ideal in placental 
physiology and in the normal metamor- 
phosis of the organ. 

The placenta, being essentially an organ 
with nutritional function, is well supplied 
with minerals, and the amount of these 
minerals, as well as other food essentials, 
varies during gestation to meet the de- 
mands of the growing fetus.’ Since it is a 
chief excretory organ of the fetus, some 
calcium may be eliminated from the blood 
into it. When one considers the widespread 


degenerative changes that are occurring as 
the placenta matures, the stage is then set 
for calcium precipitation as the calcium 
concentration reaches certain levels. De- 
pletion of maternal calcium stores occurs 
in appreciable amounts only during the 
last two months of pregnancy,! and it is at 
this time that the placenta contains more 
calcium within it.® 

Schénig!® demonstrated that the calcium 
was deposited in the necrotic tissue sur- 
rounding the ends of the “‘fastening”’ villi 
as well as in the superficial layers of the 
decidua basalis. Masters and Clayton® 
studied calcification of the human placenta 
and also showed that the calcium was 
present in areas where the villi had de- 
generated and that the parts of the villi 
chiefly involved were those nearest the 
maternal surface, that is, farthest from the 
fetal blood supply. 


PREVIOUS REPORTS 


Since roentgen diagnosis is dependent up- 
on differences in tissue densities, the pres- 
ence of calcium deposits in a soft tissue 
mass makes conditions ideal for easy identi- 
fication of that mass. It is therefore sur- 
prising that more stress has not been placed 
on calcium deposits in the placenta as a 
means of positive identification. In publica- 
tions on the subject of direct placentog- 
raphy, isolated cases of calcification of the 
placenta have been included,?* but the 
finding is usually referred to as being un- 
usual and sufficiently infrequent so as not 
to be an aid in placenta localization. Dippel 
and Brown‘ found only 6 instances in which 
calcium was visualized on roentgen studies 
of placentas in 261 cases, and therefore 
reached this conclusion. However, the 
mean duration of pregnancy in their 
group was 35.5 weeks. Thomas? reported a 
single case of placental calcification and 
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Fic. 1. Heavy stippled calcium deposits identify 
the placenta on the fundus wall anteriorly. 


Fic. 2. Moderately heavy stippled calcium deposits 
are present in the anterior placed placenta. 
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predicted that with the general improve- 
ment in technique along with the use of the 
rotating anode tube, placental calcification 
would be observed more frequently. 


AUTHORS’ FINDINGS 


We have been impressed with the fre- 
quency of calcium deposits in the placenta 
in our routine roentgen studies in preg- 


Fic. 3. Heavy calcium deposits, punctate in nature, 
are distributed throughout the placenta, which is 
on the posterior uterine wall. 


nancy. As part of every pregnancy study 
referred to us for pelvimetry, we obtained 
anteroposterior and lateral views of the 
abdomen. 

We carefully studied 100 consecutive 
cases in the last four weeks of pregnancy 
(most of the cases were at the 38-39 week 
of gestation), and in this series, we were 
able to identify placental calcification un- 
equivocally in 34 cases (34 per cent). 
The lateral view was the most important 
one in detection of this finding. 


68 
2 
‘ 


67, No. 2 


The calcium was usually distributed in 
either patchy or diffuse punctate deposits 
(Fig. 1, 2, 3 and 4), but occasionally it had 
a lace-like appearance (Fig. 5 and 6). The 
quantity of calcium varied from barely 


Fic. 4. The placental calcium deposits are very 
sparse. The placenta lies on the lower mid-anterior 
uterine wall. 


perceptible to rather extensive amounts. 
In 2 cases where twins were present, two 
separate placentas, each containing a 
moderate amount of calcium, were identi- 
fied (see Fig. 7). 

Our patients were, for the most part, 
primigravidas from average or better than 
average walks of life, with normal average 
diets, who were referred to us by twenty- 
nine obstetricians. In many _ instances, 
their diets were supplemented by calcium 
and vitamins. It was established that the 
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Fic. 5. Rather heavy reticulate calcium deposits in 
a placenta on the mid-anterior uterine wall. 


Fic. 6. Delicate lace-like calcium deposits in a 
placenta on the mid-anterior uterine wall. 
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Fic. 7. Twin pregnancy, showing two calcified 
placentas (arrows). 


patients who supplemented their diets with 
calcium and vitamins or those who drank 
a great deal of milk or ate much cheese 
showed calcium more frequently and in 
greater amounts than those who did not. 
The cases of one obstetrician who gives no 
supplementary diet to his patients showed 
the presence of calcium in the placenta in 
only 2 of 40 consecutive cases (not all in- 
cluded in this series). Brehm* demonstrated 
that there was definite increase in the 
amount of calcium in placentas when the 
diet contained supplemental calcium and 
vitamin D. 

We observed that term or post-term 
pregnancies showed a greater amount of 
demonstrable calcium in the placenta. Al- 
bright and Reifenstein! point out that the 
placenta becomes an appreciable source of 
maternal calcium loss in pregnancy only 
during the last two months of gestation. . 


TECHNICAL CONSIDERATIONS 


In order to demonstrate calcium in the 
placenta, especially when present in small 
amounts, the roentgenogram must be of the 
finest technical quality. Roentgenographic 
screens must be clean. A rotating anode 
tube, the Potter-Bucky diaphragm, and 
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short exposure time are all necessary. We 
routinely employed a cone in our studies. 

The factors for the lateral view were 200 
ma. with 68 to 75 kv. (peak), depending 
on part thickness and time exposure of 
one-half second. For the anteroposterior 
view, we employed 150 ma. with 68 to 75 
kv. (peak), and time exposure of one sec- 
ond. The target-film distance was 40 inches. 
The usual time temperature method of 
film development was used. 

If motion is present in the fetus or uterus, 
another roentgenogram will often reveal 
calcium in the placenta where it was not 
discernible previously. Motion may be im- 
parted by breathing by the patient, by a 
moving fetus, or by marked pulsations of 
the aorta. We did not routinely employ 
the practice of having the patient take 
several deep breaths in order to better oxy- 
genate the fetus so as to stop fetal motion, 
as has been recommended. We used no 
special filter in our studies of the placenta 
in the lateral views, as has also been recom- 
mended." 


DIFFERENTIAL DIAGNOSIS 


The differential diagnosis of calcium in 
the placenta from other calcifications is 
rather easy. Fibroids commonly calcify as 
either dense collections of mottled, fairly 
well circumscribed zones, or as peripherally 
placed calcifications of annular configura- 
tion (Fig. 8). A dermoid should give no 
differential difficulty (Fig. 9). Feces in the 
colon overlying the placental shadow can 
be confusing, but the location in the colon 
and the mixture of the fecal material with 
colonic gas results in rather easy differenti- 
ation. If partially calcified costal cartilages 
overlie the placental shadow when it is 
located in the uterine fundus, some diag- 
nostic difficulty may be encountered, but 
these calcifications can be traced into the 
ribs. Calcified mesenteric lymph nodes are 
usually classical in appearance and are 
dense irregular aggregates of calcium as 
compared to the stippled or web-like ap- 
pearance of placental calcification, 
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DISCUSSION AND COMMENTS 


The high frequency of placental calci- 
fication in our study is not at variance 
with postpartum roentgen studies of the 
placenta done by Fleming.’ She examined 
200 placentas and found that 26 per cent 
showed no evidence of calcium, 49 per cent 
had a slight amount of calcium, and 25 
per cent had a marked amount of calcium. 
Fleming showed that there was evidence 
of some relationship between the amount 
of calcium in the placenta and the admin- 
istration of ‘adequate supplementary 
amounts of vitamins A, B, C, and D and of 
calcium, iron, iodine, manganese, and cop- 
per” in addition to the maternal diet. Her 
work was based on the demonstration by 
Masters and Clayton® that roentgen studies 
of the removed calcium-containing placenta 
were as reliable as chemical analysis. 

Most investigators of direct placentog- 
raphy state that the placenta is either 
on the anterior or posterior walls of the 
uterus. Therefore, the lateral view is the 
most useful. It has been our experience 
that when the placental shadow was not 
identified in the lateral view (and this is 
rare), it often could be definitely identified 
in the anteroposterior view only because 
of the presence of calcifications in it (Fig. 
10). In these cases, the placenta was either 
on the right or left lateral wall of the uterus. 
This finding excluded the diagnosis of 
placenta previa, a diagnosis which must be 
seriously entertained when the placenta 
cannot be identified outside of the true 
maternal pelvis. 

In hydramnios, where the uterine wall 
merges with the shadow of the excess 
amnionic fluid about the fetus, calcification 
in the placenta is the only definite means of 
its identification. In marked obesity of the 
mother, it has also been of some value 
since the very obese patient is often a poor 
subject for direct placentography. Identifi- 
cation of the placentas in twins can be 
made with certainty if there is placental 
calcification (Fig. 7). 

When there is a low implantation of the 
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Fic. 8. Calcified leiomyoma of the uterus (arrows). 
The placenta is not calcified and is on the anterior 
upper uterine wall. 


3 


Fic. 9. A dermoid tumor of the ovary containing a 
tooth. Its outline (arrows) confines a radiolucency 
due to its fat content, 
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Fic. 10. Calcification identifies the placenta on the 
lateral uterine wall (arrows). 


placenta, one can be much more certain 
of this roentgen diagnosis if the placenta 
tail contains calcium and lies alongside the 
fetal head. The diagnosis of a placental 
shadow overlying the uterine os (central 
placenta previa) can be unequivocally made 
if it contains typical calcium deposits. 

The finding of calcification in the pla- 
centa, no matter how extensive, is in no 
way indicative of either placental disease 
or fetal abnormality. 


CONCLUSIONS 


1. The presence of calcification in the 
placenta is a distinct aid in the localization 
of the placenta in direct placentography. 

2. In a series of 100 consecutive preg- 
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nancy studies past the thirty-fifth week 
of gestation (average gestation 38-39 
weeks), roentgen identification of calcium 
in the placenta was made in 34 per cent. 


337 South Beverly Drive 
Beverly Hills, California 
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TREATMENT OF ANGIOMAS 


SUMMARY OF TWENTY YEARS’ EXPERIENCE AT COLUMBIA 
PRESBYTERIAN MEDICAL CENTER* 


By GEORGE C. ANDREWS, M.D., ANTHONY N 


DOMONKOS, M.D., 


and CHARLES F. POST, M.D. 


NEW YORK, NEW YORK 


URING the past twenty years there 
have been 677 angiomas treated at the 
Columbia Presbyterian Medical Center and 
499 of these were treated in the dermato- 
logic service, 178 being treated by the 


surgical and other services. The indexing of 


diagnoses in the out-patient department is 
several years behind so these figures are 
much smaller than they should be. In this 
time the authors have treated also 562 
angiomas in their private practice. These 


are included in this summary of a total of 
1,239 cases. This comprises 321 cases of 


nevus flammeus and nevus araneus, and 
892 cases of hemangioma simplex or caver- 
nosum. There were 26 lymphangiomas. 
Six hundred and two of the patients were 
one year of age or younger. There were 
842 females and 397 males in the entire 
group. In the group of hemangioma simplex 
and cavernosum there were multiple lesions 
in 171 cases (1g per cent) and single lesions 
in 721 (81 per cent). In 545 cases (60 per 
cent) the lesions were on the head, and in 
392 (44 per cent) the angiomas were on the 
face. The cheeks were involved in 116 cases 
(approximately 13 per cent and the nose in 
71 cases (approximately 8 per cent). 


SPONTANEOUS DISAPPEARNCE 


It is common for hemangiomas to dis- 
appear spontaneously. Lister,’ Hopkins,’ 
Watson and McCarthy,” and Ronchese" 
have made excellent statistical contribu- 


tions which prove beyond doubt that if 


left untreated for five years many heman- 
giomas disappear spontaneously. 
It is also common for hemangiomas not 


to disappear but to grow larger, to become 
ulcerated, to cause destruction of the soft 
tissues, and disfiguring scars. In go per cent 
of the angiomas in this series the lesion was 
present at birth or appeared within the first 
few weeks after birth as a tiny spot which 
grew much larger, sometimes to huge size, 
while the parents were anxiously waiting for 
it to disappear spontaneously. In all of the 
severe cases, the family doctor or pediatri- 
cian had advised the parents to have no 
treatment because the angioma in all prob- 
ability would disappear spontaneously. 
Often parents were told that the baby was 
too young or too undernourished to have 
treatment. In premature babies this seemed 
invariable advice. 

Many of the large and ulcerated angiomas 
were actually caused by the poor advice 
given by the local doctors to the parents. 
Many bad scars were due to such advice. 

It is important that doctors learn that 
angiomas are very easy to treat when they 
are first noticed and that it is unwise to wait 
for them to disappear spontaneously. It is 
much safer to treat them effectively at once 
and thus prevent all danger of their growing 
larger, ulcerating and seriously threatening 
the child with disfigurement. This is espe- 


cially important because the majority of 


angiomas are on the face, with more fre- 
quency in girls. It is important that infor- 
mation be spread that no age is too early 
and that the treatment of these small lesions 


by solid carbon dioxide, or irradiation, if 


done by a diplomate of the American Board 
of Dermatology or experienced radiologist, 
is perfectly safe and should cause no anxiety 


* From the Department of Dermatology, Presbyterian Hospital, College of Physicians and Surgeons, Columbia University. Pre- 
sented at the Thirty-second Annual Meeting, American Radium Society, New York, N. Y., May 25-26, 1950. 
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no matter how young or premature the 
patient. 

In the first few weeks of life when the 
incipient angioma appears and is small, it 
is not so much a matter of what type of 
treatment should be given as it is important 
that some effective treatment be given. 

If all doctors would follow this advice, 
there would be many less large angiomas 
to treat and few angioma treatment prob- 
lems. It is the failure of the family physician 
and pediatrician to give this advice and the 
tendency to belittle the importance of a 
small birthmark that frequently produce 
the serious treatment problems. 


RADIUM TREATMENT 


During the past twenty years we have 
learned a great deal about the use of radium 
and roentgen rays. The senior author was 
trained by Dr. George M. MacKee with the 
best technique known twenty-five years ago 
when angiomas were treated by radium 
plaques with thin screens of aluminum. The 
caustic beta-ray effect caused so much 
atrophy and scarring that this method was 
soon abandoned. Subsequently, silver 
screens were used. Steel and platinum 
needles gave better results. Then gold and 
platinum implants were inserted inter- 
stitially. The results from these implants 
were, on the whole, very poor. Glazed 
plaques filtered through 2 mm. of brass, 
and brass trays applied at 1 cm. distance 
were next used. It gradually became clear 
that gamma-ray plaques or trays in contact 
or at a few millimeters distance gave uni- 
formly good results so long as the dose was 


Fic. 1, 2 and 3. Fig. 1. October 27, 1949, at age of 
five months, before treatment. Ulcer 6 by 8 cm. 
Leukocytes 19,000; hemoglobin 60 per cent. Fig. 2. 
December 2, 1949, at age of seven months, after 
one radium treatment and 100,000 units penicillin, 
daily, for two months. Blood count normal. Fig. 3. 
May 8, 1950. After three radium treatments. 
One more treatment will probably be required. 

This mark began as a dime-sized angioma. 
Parents were told repeatedly by the pediatrician 
that it would disappear spontaneously and were 
advised to have no treatment. 
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kept low and treatments were spaced wide 
apart. Always, the principle must be kept 
in mind that the only injuries from radium 
are from over-treatment. Reactions must 
always be avoided. It is better to give a 
small dose and to repeat that rather than 
so much it can do harm. It has become more 
and more apparent that the best cosmetic 
results are obtained by successful radium 
treatment and that the simple use of 
one or more gamma-ray plaques suffices for 
g5 per cent of angiomas. Since this method 
has been used there have been no bad re- 
sults. For the last twenty years it has been 
the standard form of therapy with us. 

Although the treatment distance is short, 
the reduction in dose with depth is not 
significant for the first few millimeters due 
to the relatively large area of the source. 
Furthermore, the plaques are applied 
tightly with elastoplast* strapping so that 
most of the blood is forced out and the 
angioma is compressed. The angioma is like 
a small sponge and squeezing out the blood 
leaves little of the mass remaining. Of 
course, in those angiomas which are still 
I cm. or more in thickness when compressed, 
the gamma-ray tray at I cm. distance is 
preferred. These treatments have been des- 
cribed previously by the senior author,’ +°.° 
but a brief review follows. Those interested 
should read previous articles which give the 
techniques in more detail than space per- 
mits here. 

First: The simple treatment with plaques 
is suitable for the vast majority of he- 
mangiomas. Full strength radium plaques (5 
mg. per sq. cm.) are filtered through 2 mm. 
of brass and kept on the skin for three and 
a half hours. (Measurements of this dosage 
in roentgens is not feasible.) One or more of 
these plaques are used, according to the 
size of the angioma. At least three months 
must elaspse before treatment is repeated. 
A total of no more than four such treat- 
ments should be given an angioma. Most 
angiomas can be cured in three or four of 
these treatments. Often, two or three 
treatments suffice and sometimes one such 


* Elastoplast—Duke Laboratories, Inc., Stamford, Conn. 
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Fic. 4, 5 and 6. Fig. 4. Patient, aged three months. 
Started as a fingernail-sized red spot. Advised 
against treatment—that it would go away by 
itself. Now bloody, ulcerated 6 by 6 cm. Fig. 5. 
Five days later after penicillin, 100,000 units 
daily. Fig. 6. Six months later after one radium 
treatment. 

Improper advice led to this condition. If the 
mark had been treated when first seen, there 
never would have been any problem. 
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Fic. 7-13. To show results of improper advice and treatment. The mother was told this mark would dis- 


appear if she let it alone. 


Fig. 7. Size at one and a half months. Fig. 8. At two months. Fig. 


g. At two and half months. Fig. 10. 


At five months. Fig. 11 and 12. At eleven months after six solid carbon dioxide treatments. Fig. 13. At 
two years after three radium treatments. Scarring caused by previous ulceration and carbon dioxide. 


treatment gives a complete cure. Rarely, 
some remnant may persist after four treat- 
ments. This will disappear in time. It will 
never grow again. Lack of coaptation of the 
plaque to the angioma is the most likely 
explanation of failure to get a complete 
cure in three or four treatments. 

The filters used for these plaques are 
tray shaped and extend up over the sides 
of the plaque. There is little danger of cross- 


firing or overlapping from one plaque to’ 


another. 
Second: For the treatment of a few bulky 


hemangiomas radium trays at a distance 
of 1 cm. are used. These are flat brass trays 
I mm. in thickness. They contain several 
small silver tubes so that the filtration is 
the equivalent of 2 mm. of brass. This tray 
is placed on a block of balsa wood or cork 
having a thickness of 1 cm., so the radium 
is actually at a distance of 11.5 mm. from 
the skin. The applicators we use are of the 
sizes shown in Table I. 


A statistical study of the results attained 
by these techniques in the last ten years 


TABLE 


Applicator Size Distance | Strength Exposure |100 mg. hr. Roentgens* 
Surface | At 5 mm. | At cm. 
Rectangle 3 by 4 cm. Icm. 70 mg. 3% hr. 2.45 750 450 300 
Rectangle 2 by 3 cm. I cm. 75 mg. | 23 hr. 1.87 720 | 430 | 280 


* As estimated from Paterson and Parker tables: Quimby, E. H. Dosage calculations in radium therapy. Am. J. RoentceNnou. & 
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shows excellent cosmetic results without 
atrophy of the skin or other sequelae in all 
cases of hemangioma simplex or caverno- 
sum. Scarring from previous carbon dioxide 
treatment was frequently seen and scarring 
occurred after the treatment of crusted or 
ulcerated lesions. 

This radium dosage is safe at any age. 


Sticky side of 
adhesive plaster 
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injections of sclerosing solutions. There 
have been no bone injuries. 

In the treatment of hemangiomas one 
is interested especially in the cosmetic re- 
sult. This is a completely different objective 
from that in the treatment of epithelioma, 
in which the cure rather than the appearance 
is paramount. To obtain a good cosmetic 


Fic. 14. (4) Tray-shaped brass filter, 2 mm. thick with sides 1 mm. thick. (B) Glazed 
radium plaque. (C) Plaque inside filter, active side down. (D) Group of four filtered 
plaques on adhesive ready for application to hemangioma. 


We have never seen an injury to the eye 
from this technique, or in the twenty-five 
years the senior author has treated angio- 
mas in babies. Kaplan,* in twenty-six 
years in charge of radiotherapy at Bellevue 
Hospital, has never seen any injury to the 
eye from radium treatment properly given. 
However, there is so much criticism of the 
use of radium near the eyes that it is us- 
ually simpler to treat such angiomas by 


* Personal communication, 


result the aim should be to avoid local 
cutaneous reactions. Hence the erythema 
dose which is obsolete in the treatment of 
cancer is important in the treatment of 
hemangiomas and some other cutaneous 
diseases. 


COMPARISON OF RADIUM WITH 
ROENTGEN RAYS 


We follow the technique advised by Pen- 
dergrass with the Philips contact roentgen- 
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Fic. 15 and 16. Fig. 15. At age of eight months. 
Before treatment. Upper lip protruded 2 cm.; right 
eye smaller than left. Fig. 16. At five years of age. 
After radium treatment with plaques by Dr. Geo. 
M. Mackee and author. (Reproduced by permis- 
sion from Andrews. Diseases of the Skin. W. B. 
Saunders, Philadelphia, 1946, p. 652.) 


ray apparatus for the treatment of hem- 
angiomas located on the lips. Using radia- 
tion filtered through 2.5 mm. of aluminum 
he gives 200 to 20 r at intervals of six 
weeks for a total of four to six doses. This 
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Fic. 17 and 18. At age of three months. Before 
treatment. Fig. 18. At age of ten years. After 
radium treatment with brass trays and plaques. 
(Reproduced by permission from Pack and Liv- 
ingston. Treatment of Cancer and Allied Diseases. 
Paul B. Hoeber, Inc., New York, 1940, Vol. 11 
p. 2032.) 


technique gives a total dose of 1,000 to 

1,500 r, which compares with an estimated 
total dose of 2,250 to 3,750 gamma roent- 
gens from the ‘radium applicator. In both 
cases the single dose is approximately three- 
quarters of an erythema although the total 
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dose is about 5 e.d. for the Philips radiation 
and 2.5 e.d. for the radium. 

Although we obtain many excellent re- 
sults in the treatment of hemangiomas by 
roentgen rays produced by ordinary super- 
ficial therapy machines at voltages of 50 
to 120 kv. with various filters, and by con- 
tact roentgen therapy, treatment with 
gamma-ray plaques or trays has been more 
suited to the physical requirements. 


CRUSTING, ULCERATION AND 
TENDERNESS 
Crusting, ulceration and tenderness are 
usually signs of infection. One or more of 


Fic. 19 and 20. Fig. 19. Before treatment. Aged 
four months. Ear partly destroyed. Fig. 20. At 
age of three years. After three radium treatments 
with plaques and trays. Remnants have since 
disappeared, 
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Fic. 21 and 22. Fig. 21. Angioma of dorsal aspect 
of hand before treatment. At age of two months. 
Fig. 22. After radium treatment with plaques. At 
age of two years. 


these signs may develop spontaneously in 
an angioma before any treatment it started. 
A scratch from the fingernail, a bruise from 
a fall, pressure from clothing or maceration 
of the surface epithelium in areas adjacent 
to the body orifices may cause these signs. 
The pressure of a radium plaque on such 
an ulcerated infected lesion for several 
hours may have an adverse effect by spread- 
ing such infection or thrombosis. Once a 
thrombosis of some of the vessels starts it 
may spread rapidly and cause a large ul- 
ceration within a few days. It is better to 
treat such cases by penicillin injections, 
giving children under one year 150,000 to 
300,000 units in the buttocks daily for a 
week or two until the crusting and tender- 
ness have disappeared or the ulceration has 
begun to heal. After the infection is gone, 
radium is applied. It is not necessary to 
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Fic. 23, 24, 25 and 26. Fig. 23. Aged two months. Bulbous angioma of nose. Before treatment. Fig. 24. 
Side view, before treatment. Fig. 25. Aged three years, after three radium treatments with brass tray. 
Fig. 26. At age of five years. 
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wait for the ulceration to heal completely 
if it is large. As long as improvement is 
shown, the radium treatment can be applied 
and the penicillin injections continued until 
healing has taken place. For local use, wet 
compresses of Burow’s solution of alumi- 
num acetate diluted 1:20 are used for a 
few days but after the purulent condition 


Fic. 27 and 28. Fig. 27. Hemangioma of knee 
before treatment by brass plaques. Fig. 28. After 
radium treatment with brass plaques. No dis- 
turbance of bone growth has ever been seen from 
this treatment. 
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Fic. 31 and 32. Fig. 31. Angioma of ear and neck; 
aged two. Fig. 32. After treatment by radium 
plaques. Aged four. Remnants left untreated. 


has somewhat subsided penicillin ointment 
is applied on strips of soft linen or muslin, 
and on the extremities this is covered by 
stockinette. These are changed at least 
morning and night, sometimes more often. 
Local penicillin treatment is quite useless 
without the injections of penicillin. 

After radium treatment has been given, 
minor worries are sometimes encountered 
where the angiomas are very large. In such 
cases the pressure of the adhesive strips or 
scratching by the baby may cause crusts, 
irritation or small ulcers on spots where 
the radium was never applied. Any such 
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Fic. 29 and 30. Fig. 29. Hemangioma of ankle before treatment. Fig. 30. Five years after five treatments 
by radium trays. (Reproduced by permission from Arch. Dermat. & Syph., 1938, 37, 573-582 |p. 579].) 


crust or ulcer deserves concern. Impetigo 
or a spreading ulceration apparently due 
to traumatic thrombosis may ensue if such 
incidents are neglected. Usually any crust- 
ing or traumatic ulceration is a reason for 
a few penicillin injections, intramuscularly, 
which together with penicillin ointment, 
locally, will heal the lesions in a week. 


OTHER METHODS OF TREATMENT 


The injection of sclerosing solutions was 
used on the majority of cases treated by 
the surgical department and on over 200 
cases treated by the department of derma- 
tology. The technique is well known, hav- 
ing first been described by the senior author 
in 1932.2 This method of treatment is of 
particular value in angiomas of the eyelids 
and near the eyes, although the cosmetic 
results from it are not as good as those from 
radium treatment. 

Refrigeration with solid carbon dioxide 
is an old method of established value. It is 
especially useful on small lesions or on 
those located where the cosmetic result is 
not important. The treatment causes ob- 


literative thrombosis of the vessels in the 
angioma and superficial necrosis that heals 
with a white pliable scar and no keloidal 
tendency. Hemorrhage after the treatment 
of large hemangiomas with solid carbon 
dioxide may necessitate blood transfusions. 

Surgical excision was performed on 81 
patients, mainly by the department of 
plastic surgery. There was 1 death due to 
anesthesia and 1 near death from the same 
cause so that the operation had to be aban- 
doned. Most of the angiomas that were ex- 
cised were small. Some had been treated in 
the early days by radium implants or by 
techniques no longer employed and were 
operated upon for the removal of cicatrices 
and areas of radiodermatitis. Lymphangio- 
mas were successfully excised in many 
instances. 


CONCLUSIONS 


One should not wait for angiomas to dis- 
appear spontaneously. Angiomas are likely 
to grow and it is better practice and very 
simple to treat them at once when they are 
first seen. 
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Radium treatment with gamma-ray ap- 
plicators, as described, is simple, safe, and 
gives the best cosmetic results. 
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as in other branches of medical practice. 


It can be said unequivocably that theradium 
treatment of hemangiomas has reached the 


Fic. 33 and 34. Before (Fig. 33) and after (Fig. 34) radium treatment. Angioma of right 
upper extremity. Skin and bone growth normal seven years later. 


Experience has shown that some and 
probably many cases of ulceration and 
scarring, previously ascribed to radium 
treatment, were due to trauma and infec- 
tion, and occur upon angiomas not treated 
by radium and are usually healed in a week 
or two by the use of penicillin parenterally 
and locally. 

We do not belittle in any way the dangers 
of radiation therapy but wish to emphasize 
that progress has been made in this as well 


point where there are no doubts as to the 
satisfactory cosmetic results. 


115 East 61st St. 
New York 21, N.Y. 
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DISCUSSION 


Dr. Harotp W. Darceon, New York, New 
York. Dr. Andrews’ very comprehensive dis- 
cussion has emphasized not only the results he 
has obtained by several methods in the treat- 
ment of hemangiomas but also some of the 
controversial features concerning the manage- 
ment of these tumors. He has indicated the 
responsibility of the practitioner in their man- 
agement, and as a practitioner my remarks are 
intended to appraise the problem as I believe it 
affects the pediatrictian. 

The immediate neonatal period of life, and 
that for some weeks after birth, is one in which 
a multiplicity of conditions resulting from dis- 
orders of fetal life, birth and neonatal adjust- 
ments are recognizable. Intrinsic fetal diseases, 
morbid processes in the mother or fetus, placen- 
tal malpositions and birth accidents may pro- 
duce disease so mild, on the one hand, as to 
show no clinical evidence whatever in the new- 
born child, or at the other extreme, so extensive 
as to be immediately or at some future time 
incompatible with life. The pediatrician who 
actively intervenes routinely in the deviations 
and disorders at this period which are often self 
limited, such as cephalohematoma, tonguetie, 
hematoma of the sternocleidomastoid muscle, 
or broadening of the roentgenographic shadow 
of the upper mediastinum, is either inexperi- 
enced or is consciously subjecting the patient 
to needless treatment. 

The policies regarding management of any 
group of these conditions in which spontaneous 
arrest or cure might be expected in some per- 
centage of cases are applicable also in the in- 
stance of hemangiomas. 

1. Indications for Therapy: Any risk to the 
patient is unacceptable if functional impair- 
ment, deformity or significant cosmetic defect 
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may result from delay. Therefore, most he- 
mangiomas about the eyelids, nares, lips, ears, 
genitalia, anus and joints require prompt treat- 
ment. Frequently the position and size of the 
tumor, the age and health of the child justify 
a policy of observation. The patient, however, 
must be observed often enough to assure the 
physician that deferment of treatment involves 
none of the risks enumerated. This may require 
very frequent examinations—perhaps, in un- 
usual cases, as often as every forty-eight hours 
for a short period—until the trends of growth 
of the tumor are known. Later the frequency 
of examination may be limited to a semi- 
monthly or a monthly schedule. 

2. Type of Treatment: Once the need of 
treatment has been established the type of 
treatment is to be considered. If simple pro- 
cedures achieve very satisfactory results such 
methods should be used initially. They are 
available in the form of CO2 snow and sclerosing 
solutions, as Dr. Andrews and other observers 
have noted. 

The perennial debate regarding the late 
effects of irradiation of the skin of infants, even 
with methods now considered safe, is not a field 
for discussion by a pediatrician. The question is 
raised, however, as to whether an unequivocal 
conclusion that such therapy involves no risk 
whatever is justified until a fifteen year or 
longer follow-up study is made on a large series 
of cases. It is recognized that some cases do 
need irradiation and surgery, too, but the de- 
cisions for such infrequently required treat- 
ment must be governed by the circumstances 
of the particular case. 

Summary: Hemangiomas constitute only one 
of numerous varieties of defects occuring in in- 
fancy which may or may not require treatment. 
A dictum stipulating or implying that all cases 
of hemangioma require treatment is contrary 
to clinical experience. 


Dr. Maurice Lenz, New York, New York. 
Dr. Andrews and his collaborators have care- 
fully reviewed their experience with the treat- 
ment of nearly goo angiomas. This study is 
important as the material is large, the observa- 
tions sufficiently long, and the analysis 
thorough. Though angiomas may be obliterated 
by roentgen rays, radium rays and sclerosing 
solutions, each method has some advantages of 
its own. Freezing and tying off of supplying 
vessels will not be discussed here. Roentgen 
rays and radium are best in infants a year or 
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less old, as during that period angiomas are 
most radiosensitive. The treatment is painless, 
except if interstitial radium is used. Sclerosing 
solutions are more likely to be chosen for an- 
giomas in older children and adults. Roentgen 
rays are preferable to radium in angiomas of 
the eyelids, as the globe may be more readily 
shielded from low voltage roentgen rays than 
from radium. Radium plaques may be better 
over growing epiphyses because of the short 
target-skin distance. Extensive hemangiomas 
are more easily irradiated with roentgen rays. 
unless one has access to many small radium 
tubes or owns multiple radium plaques, as used 
in Dr. Andrews’ “foolproof radium technique”. 
The latter is an excellent method and is cer- 
tainly adequate for the average case. Person- 
ally, I have been equally well satisfied with the 
use of unfiltered roentgen rays which may be 
45, 60 or 80 kv., depending on the thickness of 
the angioma. I usually administer 1,000 r di- 
vided into four equal treatments a week apart 
or accasionally into two treatments one month 
apart, if the angioma is less than 1 cm. in dia- 
meter. If regression is slow it may become diffi- 
cult to resist the temptation not to wait but to 
administer more than this dosage, especially 
when pressure is exerted by an anxious and wor- 
ried parent. Additional treatment is rarely 
necessary if 1,000 r has been given with the 
proper voltage, and if a little patience is ex- 
ercised. The target-skin distance with 45 kv. is 
3.4 cm. and with 60 or 80 kv., 10 to 15 cm. In 
extensive or very deep hemangiomas, a longer 
distance would be used. Radium plaques, as 
emphasized by the authors, have the advantage 
of a shorter target-skin distance, yet penetrating 
radiation. I do not believe that the fact that a 
hemangioma is extensive necessarily signifies 
that one has waited too long. I have seen several 
infants a few weeks old with extensive heman- 
giomas, in whom procrastination could not 
have been responsible for the extent of the 
lesion. 

Success in the treatment of hemangioma does 
not depend so much on the method one uses, 
as on the familiarity with the particular tech- 
nique and the care and skill with which the 
treatment is carried out; the age of the patient, 
the size and location of the hemangioma influ- 
ence the choice of the method as already men- 
tioned. 

I congratulate the authors for an excellent 
presentation of a subject which, though not 
new, is always timely. 
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RADIATION THERAPY OF MALIGNANT MELANOMA+* 


By PAUL H. REITMAN, M.D. 


Assistant Director, Tumor Clinic, Michael Reese Hospital 
CHICAGO, ILLINOIS 


keene subject of radiation therapy of 
malignant melanoma has been a most 
controversial one over a period of many 
years. The consensus has been that wide 
surgical excision of the primary melanoma 
and radical dissection of the regional lymph 
nodes is the treatment of choice. Quite 
correctly, this opinion stems from the ex- 
perience of our surgical colleagues, and 
there has been little to dispute it from the 
ranks of the radiotherapists. However, we 
comment that, despite the radical and 
often mutilating surgery, the prognosis of 
this entity is still the worst of all malig- 
nancies. George Pack,® one of the foremost 
advocates of radical surgery reports 17.7 
per cent five year survival in early malig- 
nant melanomas with no evidence of ex- 
tension beyond the local lesion. This sur- 
vival rate drops to 15.6 per cent when 
metastases to the regional nodes are pres- 
ent. The total salvage rate for five year 
survival, however, in unselected cases 
falls to 9.6 per cent. De Cholnoky® has 
analyzed the statistics of various authors 
and has established an average of 19.2 per 
cent five year survival. A careful analysis 
of the papers of each individual author 
shows these cases to be highly selected. 
Ackerman and del Regato,! in their excel- 
lent text, report a high of 30 per cent five 
year survivals for local lesions, under 10 
per cent for clinically negative but patho- 
logically positive regional nodes, and under 
5 per cent for clinically positive lympha- 
denopathy. 

The sole purpose of this paper is to show 
the response of malignant melanomas to 
irradiation. It has been our experience that 
the results have been at least as favorable 
as in those treated by radical surgery. 
Our series is too small to be statistically 
significant, but a definite trend of results 


is certainly indicated. We believe that if 
the radiotherapist has the same oppor- 
tunity to see cases as early as the surgeon, 
and to treat these patients adequately, 
the results will be statistically comparable 
and preferable by the avoidance of mutilat- 
ing surgery. 

Pigmentation is a normal component 
of many structures of the human body, 
and is the result of the ability of certain 
cells to elaborate the pigment, melanin. 
This is not restricted to any one type of 
cell. Pigment is found in varying quantities 
and distributions—the freckle, the “‘liver 
spot,” the dark areola of the nipple, anal 
skin, choroid layer of the eye, the “Florida 
sun tan,” and the deeper pigmentation of 
the Negro. This type of pigmentation is 
found essentially in the basal cell layer of 
the epidermis. 

Pigmentation in a pathologic form, either 
benign or malignant, arises from abnormal 
collection of pigment cells, generally desig- 
nated as nevus cells. The origin of this cell 
is controversial. Most recently there has 
been a tendency away from the neurogenic 
theory of its origin as first propounded by 
Soldan and popularized by Masson.’ His- 
topathologists are returning to the expla- 
nation of an epidermal origin as described 
by Unna." This opinion has its enthusiastic 
adherents in Willis," Dawson,‘ and Nichol- 
son’ in England, and has been discussed 
in the recent papers of A. C. Allen? and 
Sachs, MacKee, Schwartz and Pierson’? in 
this country. The nevus cell is considered 
to be differentiated from the basal cell 
layer of the epidermis by a “dropping off” 
process or “Abtropfung” as described by 
Unna. This cell has the potentiality to 
form melanin as can be proved by the 
“dopa” reaction of Bloch,’ but it does not 
always do this as is evidenced by the exist- 


* From the Tumor Clinic (Erich M. Uhlmann, M.D., Director), Michael Reese Hospital, Chicago, Illinois. Presented at a meeting 


of the Chicago Roentgen Society, February, 1950. 
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ence of collections of amelanotic nevus cells. 

The benign form, the pigmented nevus 
or mole, can range from a small brown or 
black macule through the papule to a large 
warty or mammillated growth. It may or 
may not be hairy. It may be linear and 
symmetrical as in the nevus systemicus or 
may be segmental as in the bathing trunk 
type. Nevi may be scattered over any part 
of the body. Many individuals have at 
least twenty to thirty small pigmented 
lesions scattered over the surface of their 
bodies. Nevus cells lying deeper in the 
dermis have a blue or blue-black appear- 
ance. These are exemplified by the Jadas- 
sohn-Tiéche nevus or the mongolian spot 
found in the sacral area of infants of the 
yellow race. Benign nevi can be congenital 
or acquired. The congenital nevus is pres- 
ent from birth and increases in size only 
proportional to the general body growth. 
It usually ceases to grow by puberty. We 
have seen some of the most extensive of 
these fade remarkably during the time they 
are under observation. The acquired mole 
usually appears in adult life and rarely 
attains any great size. 

The malignant pigmented lesion, which 
we shall designate as malignant melanoma, 
may arise “de novo” or may arise from a 
pre-existing benign nevus. Statistics vary 
from 50 per cent to 80 per cent as to the in- 
cidence of this latter. In our series, we 
found 69 per cent arising in a preexisting 
nevus. Irritation or trauma undoubtedly 
is the most important single factor causing 
the transition from the quiescent benign 
stage to that of frank malignancy. Shaving, 
belt line or collar irritation, ill fitting shoes, 
squeezing a blackhead, or the injudicious 
use of caustic, cautery, or the scalpel may 
initiate the change to malignancy. Fifty per 
cent of our cases present a history of ini- 
tiating trauma. 

For the above reasons biopsy is obvi- 
ously contraindicated. One may argue that 
without biopsy, complete proof that a pig- 
mented lesion is malignant melanoma is 
lacking. We are of the belief, however, that 
the clinical diagnosis of malignant mela- 
noma can be made. Any pigmented lesion 
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of the skin arising “de novo,” exhibiting 
unreasonable growth, pigment change, sat- 
ellite formation, erosion, bleeding and/or 
ulceration, or any pre-existing pigmented 
lesion exhibiting similar changes should 
be considered malignant. Admittedly, the 
diagnosis is not simple and other pig- 
mented tumors of the skin must be ruled 
out. The lesions that must be differentially 
diagnosed are keloids in children following 
inconsequential trauma, seborrheic warts, 
pigmented papillomas, neurofibromatosis 
of von Recklinghausen, Bowen’s dermato- 
sis, pigmented basal cell and squamous cell 
epitheliomas, hemorrhagic vesicles, and 
even the sebaceous cyst. The case history 
is most important, the majority of mela- 
nomas arising in pre-existing nevi. The 
rapid growth and tendency toward early 
metastasis differentiates this lesion from 
the pigmented epithelioma. The familial 
history of neurofibromatosis may be help- 
ful in differentiating it from malignant 
melanoma. The excision biopsy of a met- 
astatic gland or nodule is not contraindi- 
cated and may be the only method of es- 
tablishing a diagnosis in some cases. 

Malignant melanomas are most fre- 
quently observed beyond the fourth dec- 
ade. The average age in our group was 43.3 
years; the mean age, coincidentally, is ap- 
proximately the same, 43.5 years. It was 
noted that the average and mean age of the 
group surviving was significantly lower 
than the group not surviving. This was due 
to the fact that the survival group con- 
tained 4 cases from five months to ten 
years of age. The incidence of malignant 
melanoma in children is extremely low, 
and when it does occur before puberty, the 
prognosis is relatively favorable even with 
regional node metastases. 

Distribution according to sex in our 
series differs somewhat from other reported 
cases. It is generally assumed that melano- 
mas are equally distributed between male 
and female. Our series show a preponder- 
ance of females in the ratio of 26:16. It 
may be of interest that the females pre- 
dominate the survivors 15:6, while the 
males predominate the failures 11:10. 
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The change in thinking as to the origin 
of the nevus cell may alter somewhat cer- 
tain “philosophies” held in the treatment 
of malignant melanomas since it has been 
the theory of the neurogenic origin of 
melanomas that has tended to restrict the 
use of irradiation, neurogenic tissue being 
classified as one of the most resistant to 
roentgen rays and gamma radiation. It has 
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static nodules but these lesions have re- 
mained quiescent thus far following radia- 
tion therapy. The other patients are alive 
without evidence of active pathology for 
periods ranging from three months to eight 
years. 

In our group of survivals, the diagnosis 
was established clinically, based on the 
criteria discussed in preceding paragraphs, 


PATIENTS SURVIVING WITHOUT EVIDENCE OF ACTIVE PATHOLOGY 


ANUARY I1950 


DIAG. | TYPE] LOCATION [STAGE TRAUMA THERAPY 
314/619] 1 1151213141618 Clin] Path fCong. |Acqu] Neck) Ext Only Op. Op! 
PL 
5B 
J8 
CK 
M6 
HS 
RB 
0S 
RK 
AD 
KC 
OL 
AE 
EK 
RS 
SK 
100 14 | 14 | 19 | 52 [s7igisio] 29 | 48/33/33 


* Evidence of disease present but quiescent since therapy. 


"# Two cases received both preoperative and postoperative irradiation; 1 case received radiation alone to new metastatic 
nodules and postoperative irradiation to previously excised areas, 
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been our clinical experience that the ma- 
lignant melanomas are radioresponsive and 
we consider it important enough to include 
this modality in their therapy. 

In the past eight years, 42 cases of ma- 
lignant melanomas were treated in the 
Tumor Clinic of Michael Reese Hospital. 
These have fallen into two groups of equal 
numbers, 21 who are surviving (Fig. 1), and 
21 with fatal termination (Fig. 2). One of 
the surviving patients has multiple meta- 


in 8 patients; in the remaining 13 patients, 
the diagnosis was established by micro- 
scopic sections. All cases terminating fa- 
tally were proved pathologically. All our 
cases were classified in four stages, char- 
acterized as follows: Stage 1, a purely local 
lesion; Stage 11, infiltrative spread or satel- 
litosis; Stage 111, regional lymph node me- 
tastases; Stage Iv, distant metastases. Per- 
haps the most significant fact in our series 
is that, in those who have survived, 57 per 
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cent were Stage 1. In our group of fatalities 
only 4 per cent were Stage 1, while 43 per 
cent each fell in Stages m1 and tv. Thus, 
much of the therapy in this latter group 
was palliative and could not be directed 
with an attempt to cure. 

As found elsewhere, the majority of our 
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the corresponding dose range are dispropor- 
tionately too severe and we favor the frac- 
tionation and protraction more easily 
achieved with radium therapy. To deliver 
the 7,000 r gamma with a 4 gram “bomb” 
twenty successive treatments of one hour 
each are necessary, since the “bomb” in 


SURVIVAL of PATIENTS with FATAL TERMINATION 


SURVIVAL PERIOD (mos.) |, DIAG. 


TYPE 
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TOTAL CASES: 21 
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* Three cases received irradiation alone 
het Geen euehoen. to metastatic nodes and postoperative irrediation to areas from which primary 
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cases, 52 per cent, originated in the lower 
extremities. 

We believe that the effective carcinocidal 
dose for malignant melanoma lies between 
5,000 r gamma and 8,oo0 r gamma. We 
should prefer about 7,000 r gamma in the 
larger fields, and 8,000 r gamma for smaller 
areas. We have been successful in obtaining 
this high dosage over single fields by the 
use of radium element; a surface plaque was 
used for the smaller localized lesions; a 
telecurie therapy apparatus, in the form of 
a 4 gram radium “bomb,” was used for the 
irradiation of larger areas and for metastatic 
regional lymph nodes. We have rarely used 
roentgen radiation since the reactions in 


the technique employed by us delivers 333 
r gamma per hour or per 4,000 mg. hr. 
For delivery of 8,000 r gamma by means ot 
surface radium plaque, we use a 2 cm.? 
plaque containing 100 mg. of radium, with 
equivalent filtration of 0.75 mm. of plat- 
inum, at I cm. distance. With such a plaque 
507 r gamma is delivered each hour or per 
10oo mg. hr. Four daily four-hour treat- 
ments are necessary to deliver the required 
dose. If the lesion demands treatment over 
a larger area, adequate adjustment in the 
technique of application must be made. 
With the dosage described we have seen 
lesions regress or at least become quiescent. 
This amount of radiation is not excessive 
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and does not cause tissue cauterization. 

Since our survivals in the fifth year or 
more at this time represent Ig per cent of all 
our cases, and since the prospect of obtain- 
ing a still more favorable figure in the next 
two years is a fair one, we would prefer to 
wait before making any definite statement 
as to our final statistics. I do not believe 
we are overly optimistic since these pa- 
tients have had the advantage of early 
diagnosis, have, in most instances, locally 
limited lesions, and have had adequate 
therapy. It is of interest to note that 15 
of the 21 non-surviving patients were dead 
within two years. This is an indication of 
the far advanced condition of these pa- 
tients when first seen by us. We must be- 
ware of false security on this point, how- 
ever, since 2 of our patients present a his- 
tory of new activity after a period of 
quiescence of twelve and nine years re- 
spectively following the initial therapy 
(not irradiation). This is not unusual for 
malignant melanomas. 

It would be opportune here to emphasize 
the important differences found in these 
two groups, 21 of whom are surviving and 
21 of whom did not survive. The most im- 
portant single factor, as stated, is that most 
of the survivals fall in Stage 1 (57 per cent). 
These patients were seen early, treated 
early, and treated adequately. Also of sig- 
nificance is that only 6 of the surviving 
group present a history of trauma or sur- 
gical “interference,” such as inadequate 
excision, cautery, or fulguration; 15 of the 
non-surviving group do present such a his- 
tory. 

To illustrate some of the significant facts, 
we present the following case reports. These 
have not been selected for their good re- 
sults, but to emphasize the problems oc- 
curring in the treatment of malignant mel- 
anomas. 

CASE REPORTS 


Case 1. B. G., a ten year old female, was 
first seen in the Tumor Clinic in 1936. At that 
time, she received radium plaque applications 
to a pigmented spot on her right buttock. The 
rationale of this therapy was not explained in 
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the records, since the history, as recorded, indi- 
cated no evidence of malignancy. The spot had 
been present since birth, had exhibited no un- 
reasonable growth nor color change. In addi- 
tion, the dose delivered (600 mg. hr. and 300 
mg. hr. at monthly intervals, a total dose of 
approximately 4,000 r gamma) seems inade- 
quate for malignant melanoma. 

The patient was next seen five years later in 
1941. Examination at that time revealed 
blue-black circular lesion on the right buttock 
which was ulcerated and crusted. It had in- 
creased in size since the time of the initial exam- 
ination. A group of firm, enlarged lymph nodes 
was palpable in the right inguinal region. One 
of these was excised and on microscopic section 
proved to be metastatic malignant melanoma. 

The patient received 8,000 r gamma to the 
primary lesion and to the groin. Tissue re- 
sponse was adequate. The primary lesion 
healed and the metastatic lymph nodes re- 
gressed as evidenced on examination three 
months later. The patient remains alive and well. 


Comment. This case is presented as an 
eight year survival from the time of ade- 
quate therapy of a Stage m1 malignant mel- 
anoma. It is possible that inadequate ir- 
radiation in 1936 served as a trauma initiat 
ing malignant change in what was, as far 
as we could determine, a benign pigmented 
lesion of the skin. 


Case u. J. N., an eight year old male, was 
first seen in the Tumor Clinic in August, 1938, 
with a dark brown pigmented area occupying 
the entire left buttock. This had been present 
since birth but had grown disproportionately 
to the rest of the body, and two years previous 
to his admission nodules had developed in the 
left inguinal region. Removal at another hos- 
pital had shown these to be metastatic malig- 
nant melanoma. 

Examination at this time revealed an ex- 
tensive pigmented lesion of the left buttock 
with considerable hair growth. Numerous 
satellites were present around the primary 
lesion. There was a surgical scar in the left 
groin and a group of palpable, firm, enlarged 
lymph nodes. These appeared through the 
overlying skin with a bluish discoloration. 

The patient was treated over the inguinal 
region palliatively, receiving 3,500 r gamma. 
The lymph nodes decreased in size with this 
small dose and remained quiescent for two 
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years. In 1940, the patient was lost to follow- 
up. He is considered as a non-survival as of 
that time. 


Comment. This case is presented because 
of the unusual circumstance of a segmental 
nevus demonstrating malignancy. This 
type of nevus, especially if hair is present, 
rarely becomes malignant. Palliative ther- 
apy was given, and the metastatic lymph 
nodes regressed, demonstrating a degree of 
radioresponsiveness not usually admitted. 
The dose, however, was not adequate for 
permanent regression according to our be- 
lief; we have no further information after 
the patient was lost to follow-up. 


Case 11. M. M., male, aged fifty-seven, was 
first seen in the Tumor Clinic, in August, 1945, 
with a history that twelve years before, a toe 
of the right foot had been amputated for ma- 
lignant melanoma. Several years previous to 
his admission here, he developed cervical lymph 
nodes which were negative for neoplasm on 
microscopic examination. Four months _pre- 
vious to his admission here, he developed pal- 
pable lymph nodes in the right groin. These were 
removed by Dr. George Pack, but were also 
negative for malignancy on microscopic study. 
The patient, however, developed shortness of 
breath and pleural effusion. Roentgenograms 
showed pulmonary metastases. 

The patient did not respond to palliative 
therapy and ran a retrogressive course; he died 
eight months after he was first seen in our de- 
partment. He represents, nevertheless, a 152 
month survival from the time of his first de- 
finitive treatment. 


Comment. This case illustrates the cau- 
tion to be observed in drawing conclusions 
from the accepted five year survival. While 
this is not a frequent occurrence, it cannot 
be considered rare: 


Case tv. E. K., female, aged ten, was first 
seen in the Tumor Clinic, in April, 1943, with a 
history of a pigmented congenital nevus on the 
left forearm. Recently the lesion had grown 
and two satellite lesions appeared at its periph- 
ery. Because of the growth of the primary 
lesion and the appearance of the satellite nod- 
ules, the clinical diagnosis of malignant mel- 
anoma was made and the patient treated ac- 
cordingly. 
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She received 6,500 r gamma to the lesion 
which regressed in due time. Five months later 
the residual pigmented area was excised ade- 
quately. On microscopic section, only a diag- 
nosis of nevus cells could be made. 


Comment. We present this case as one of 
our clinical diagnoses that was not con- 
firmed on microscopic section. We hold, 
however, to our original diagnosis, since 
the clinical course of malignancy cannot be 
denied. Benign pigmented lesions do not 
show growth nor the formation of satellites. 
It is not at all unusual to encounter diffi- 
culty in deciding as to the benignity or 
malignancy of a suspected pigmented le- 
sion on microscopic section. Qualified histo- 
pathologists may differ as to the proper 
interpretation. 

The following 2 cases are of interest in 
that they represent the incidence of malig- 
nant melanoma in siblings. 


Case v. M. T., female, aged thirty-seven, 
was first seen in the Tumor Clinic, in August, 
1944, with the history of a pigmented congen- 
ital nevus removed from the right shoulder 
nine years previously. Five years previously 
a second congenital nevus was removed from 
her left ankle. There was no suspicion of 
malignancy at the times of surgery and no 
microscopic studies were made. Several months 
before her admission here, the patient noted a 
“swelling” in her right groin. 

Examination revealed surgical scars on the 
right shoulder and right ankle. Enlarged hard 
nodes were palpable in the right femoral region, 
both groins, and pigmented nodules were pres- 
ent in the skin of the back and right shoulder. 
A large tumor mass was present intra-abdomi- 
nally about the size of aseven month pregnancy. 
The patient was dyspneic. A roentgenogram 
showed pulmonary metastases. 

Palliative therapy was of little benefit and 
the patient died two months after we first had 
seen her. Autopsy revealed metastases in the 
skin, heart, lungs, liver, spleen, pancreas, right 
kidney, right suprarenal gland, ovaries, and 
inguinal lymph nodes. 


Comment. This case demonstrates the 
long period of quiescence that may follow 
localZexcision, even if inadequate. Also it 
demonstrates the “prolific impartiality’ 
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that characterizes the metastases of ma- 
lignant melanoma. 


Case vi. The sister of Case v, R. B., aged 
thirty-five, understandably aware of all the 
signs and symptoms of malignant melanoma, 
was seen in the Tumor Clinic in April, 1948, 
following trauma to a “birthmark” on the 
anterior aspect of the left lower leg. This injury 
had caused the nevus to ulcerate and increase 
in size. In addition, there was an amelanotic 
nodule in the right upper arm about the size of 
a dry pea. 

Eight thousand r gamma was delivered to 
each involved area and the lesions showed re- 
gression. However, the primary lesion on the 
left leg did not heal completely and was excised 
widely. In the area exposed directly to radium, 
no malignant cells were found on microscopic 
examination. However, groups of metastatic 
cells were observed in the adjacent areas. This 
patient has remained well. 


Comment. We present this case to demon- 
strate the rapidity of spread before therapy 
and also microscopic proof of complete 
regression in an adequately treated area. 


Case vil. D. C., male, aged forty-eight, was 
first seen in the Tumor Clinic in November, 
1944, five weeks after a tumor mass removed 
from the right groin proved to be metastatic 
malignant melanoma. There was no evidence of 
a primary lesion at this time. 

The patient received 5,000 r gamma to the 
operative site, but three months later, the nodes 
were still in evidence. One year later, the pa- 
tient developed a right-sided exophthalmos and 
double vision. The clinical diagnosis of primary 
malignant melanoma of the eye was made. 
This was proved on enucleation. The patient 
did not respond to subsequent palliative ther- 
apy and metastases developed in the other eye 
and in the right orbit. He ran a retrogressive 
course and died eighteen months after the first 
metastatic nodule had been diagnosed. 


Comment. We present this case, charac- 
teristic of intraocular malignant melanoma, 
where the primary lesion was only dis- 
covered after metastases had occurred. 

We have had 2 cases in our series of Stage 
Iv malignant melanomas where the pri- 
mary lesion could not be determined even 
on postmortem examination. One is of 
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special interest since the first positive find- 
ing was destructive lesions in the cervical 
spine. Metastases to bone from malignant 
melanoma rarely occur. 


SUMMARY AND CONCLUSION 


We have presented for analysis forty-two 
cases of malignant melanomas seen over a 
period of fourteen years in the Tumor 
Clinic of Michael Reese Hospital. One- 
half of these patients survive today for 
periods ranging from three months to eight 
years after adequate therapy. This has con- 
sisted of irradiation alone in nine cases, 
preoperative irradiation in seven cases, 
and postoperative irradiation in seven 
cases, two cases having received both pre- 
operative and postoperative irradiation, 
and one case having received irradiation 
alone to new metastatic areas and post- 
operative irradiation to areas previously 
excised. 

Surgery was done by many different 
individuals and a variety of techniques was 
employed, consisting mostly of various 
extents of local excision. In only one case, 
where the primary lesion was on a toe, was 
the treatment amputation with a prophy- 
lactic block dissection of the inguinal lymph 
nodes. 

Those patients who did not survive pre- 
sent these essential differences. They were 
of the more advanced stages and thus the 
radiation therapy, for the most part, could 
be palliative only. They presented a greater 
incidence of pre-existing trauma. They 
comprised on the whole the older age group. 

Williams!” of the Cardiff Royal Infir- 
mary aptly reflects our attitude in the treat- 
ment of malignant melanomas: “Many 
[malignant melanomas] are radiosensitive 
to a full ‘carcinoma lethal dose.’ Radio- 
therapy has a much wider scope in the 
treatment of malignant melanomata than 
its limitation to advanced or inaccessible 
tumors.” 


Michael Reese Hospital 
29th St. & Ellis Ave. 
Chicago 16, Illinois 
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RADIUM THERAPY FOR CANCER OF THE CERVIX 
UTERI WITH A NEW TYPE OF COLPOSTAT 


By SIDNEY M. SILVERSTONE, M.D., WILLIAM HARRIS, M.D., and 
MAURICE GREENBERG, M.D. 


From the Department of Radiotherapy, Mount Sinai Hospital 
NEW YORK, NEW YORK 


a A previous publication! we described 
the plan of radiation therapy for cancer 
of the cervix uteri employed at the Mount 
Sinai Hospital. This plan was designed to 
deliver a cancerocidal dose to the cervix, 
the lower uterine segment, the vaginal 
vault, the paracervical triangles, and the 
lateral parametria. In this article, we shall 
elaborate further on the radium system. 

In order to evaluate our method of ther- 
apy we chose six points in the pelvis, each 
point being representative of an anatom- 
ical location or structure in which the 
radiation dose is critical from two aspects: 
The first is adequate irradiation for de- 
struction of the tumor, and the second 
is limited irradiation because of the limit 
of tolerance of normal tissues. For conven- 
ience of reference these points are identified 
by the letters A, B, C, V, R, and F and are 
located as follows: All the points, with the 
exception of Point C, are measured from 


Fic. 1. Representative points in the pelvis 
in the transverse plane. 


the axis of the uterus in a plane 2 cm. 
above the vaginal vault (Fig. 1 and 2). 
1. Point A, in thé paracervical triangle, 
2 cm. laterally from the uterine axis. 
2. Point B, in the lateral parametrium, 


5 cm. from the uterine axis. 


3. Point C, in the cervix, 1 cm. laterally 
from the cervical canal and 1 cm. 
above the vaginal vault. 

4. Point V, in the posterior wall of the 
bladder, 2.5 cm. from the uterine 
axis. 

5. Point R, in the anterior wall of the 
rectum, 2.5 cm. from the uterine axis. 

6. Point F, in the head of the femur, 10 
cm. from the uterine axis. 

Points A and B were originally described 

by Tod and Meredith.* Point C is repre- 


Fic. 2. Representative points in the pelvis 
in the sagittal plane. 


sentative of the cervix itself. Point V lies 
just above the ureteric ridge in the poste- 
rior wall of the bladder where radiation re- 
actions and injuries may occur. Point R 
is situated 7 to 10 cm. from the anus: Point 
F is of little interest in radium therapy but 
of great importance if multiple field roent- 
gen therapy is employed. 

The radium system consists of a linear 
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source in the uterus, the imtrauterine tan- 
dem, and two unit sources in the vagina, 
the colpostat. The method to be described 
is the standard which we attempt to attain 
in every case, but deviations from this 
standard are occasionally necessary because 
of anatomical variations, especially those 
produced by the disease process itself. 

The linear source consists of three cap- 
sules of radium arranged as a tandem ina 
rubber or plastic tube. The over-all active 
length of this tandem is 6 cm., which just 
fits the average size uterine cavity. The 
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1.0 mm. of platinum. The doses delivered 
at the six representative points from the 
intrauterine tandem alone were calculated 
in gamma roentgens? and are shown in 
Table 1. 

The vaginal application of radium con- 
sists essentially of a unit source of radium 
in each lateral fornix. The unit radium 
source, in the form of a single capsule or 
tube of radium, is placed in an ovoid in 
such a manner that it lies in the longitudi- 
nal axis of the ovoid with the midpoint of 
the radium at the midpoint of the longi- 


DOSE IN GAMMA ROENTGENS 


Dose from 


intrauterine 


Dose from complete radium system (8,400 mg. hr.) 
Representative 


Separation of vaginal radium sources 


, (3,600 mg. hr.) 

2 cm. 3 cm. 4cm. § cm. 6 cm. 
Point A—Paracervical triangle 4,000 r 6,500r 6,$00r 6,400r 6,250r 6,050r 
Point B—Lateral parametrium goo r 1,850r 1,900r 2,000r 2,150r 2,300Fr 
Point C—Cervix 7,700 13,750r 13,000r 12,1§0r I11,250r 10,s500r 
Point V—Base of bladder 2,800 r 4,800r 4,600r 4,500r 4,300r 4,100Fr 
Point R—Anterior rectal wall 2,800 r 4,800r 4,600r 4,500r 4,300r 4,100Fr 
Point F—Head of femur 230 r goor gior gsor 
Ratio of dose at point B to dose at point A 0.28 0.29 0.31 0.34 0.38 


tandem contains 40 milligrams of radium 
and it is made up of one 10 mg. and two 15 
mg. capsules of radium, the weaker source 
being placed at the cervical end. The tan- 
dem is inserted into the uterine cavity 
after dilation of the cervix and it is held in 
position with a suture through the anterior 
and posterior cervical lips. In addition, the 
vaginal vault is distended with gauze pack- 
ing which is impregnated with balsam of 
peru to counteract foul odors. The gauze 
packing serves as an additional safeguard 
against the tandem slipping out of the 
uterus if the sutures through the cervix 
do not hold, and it also prevents the vag- 
inal mucosa from coming into contact with 
the projecting end of the tandem. The tan- 
dem is kept in place for ninety hours or a 
total dose of 3,600 milligram hours. The 
primary filtration of the radium capsules is 


tudinal axis. The shape of the ovoid has 
been made to approximate the isodose sur- 
face from a short linear source of radium, 
so that the intensity of radiation at every 
point on the surface of the ovoid is the 
same, except at the poles where the in- 
tensity is less. Radiation “hot points” are 
thereby eliminated. Mathematically, the 
ovoid may be described as an ellipse of 
revolution, with the isodose curve as the 
ellipse and the short linear radium source 
as the axis of revolution. Therefore, for the 
accurate calculation of dose, it is essential 
that the radium tube be correctly placed 
in the longitudinal axis of the ovoid. The 
transverse diameter of the ovoid, measured 
in the plane at right angles to the longitu- 
dinal axis at the midpoint, is 2 cm. The 
minimum distance between the vaginal 
mucosa in contact with the ovoid and the 


aK 
a 


Py OvoiDs 


CONNECTING 
RODS 


DETACHABLE 
HANDLES 


MEASURING ARC 


Fic. 3. Colpostat, completely assembled. 


center of the radium is therefore 1 cm. One 
ovoid is placed in each lateral fornix. The 
application of the ovoids to the lateral 
fornices must be done under direct vision, 
so that their position in relation to the 
cervix can be observed and properly ad- 
justed. The adjusted positions of the ovoids 
must then be maintained throughout the 
entire treatment period by the method 
which does not permit shifting or displace- 
ment. The dose contributed to each repre- 
sentative point in the pelvis by the vaginal 
radium can be calculated only if the exact 
position of each ovoid is known. 

The difficulty encountered with spring 
type colpostats is the variation in position 
which occurs when the vaginal tissues relax 
under the constant tension of a strong 
spring. If a weak spring is used, insufficient 
lateral separation of the radium results. 
With other types of colpostats there may 
be difficulty in visualization of the position 
of the radium because of the bulkiness of 
the instrument. Other instruments lack 
sufficient flexibility to adjust to distortion 
of the vaginal vault resulting from the dis- 
ease process itself. To overcome these ob- 
jections, we have designed a colpostat 
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which permits, under direct vision, ac- 
curate application of a radium source in each 
lateral fornix and which holds these sources 
firmly in place for the entire duration of 
the treatment. 

Our colpostat (Fig. 3 and 4) consists of 
two ovoids which contain the radium and 
which are attached by connecting rods to a 
locking pivot piece. Manipulation of the 
colpostat is accomplished by two detach- 
able handles. The exact distance between 
the radium capsules is measured by a cali- 
brated arc which may be slipped on to the 
ends of the handles. 

The ovoids can be made in various 
sizes to accommodate radium capsules of 
different lengths, but they are all 2 cm. in 
the transverse diameter which is in the 
plane at right angles to the midpoint of 
the linear source. A hollow cylinder within 
the ovoid in its longitudinal axis is of just 
sufficient size to hold a capsule of radium. 
In this way, distortion of the isodose sur- 
face due to shift in the centering of the 
radium source is eliminated. The cylinder 
is capped by a smooth fitting screw at 
each end. Our ovoids are made of alumi- 
num and the wall thickness at the level 
of the transverse diameter measures 7 mm. 
With a radium capsule of 1.0 mm. plati- 
num filtration, the gamma_ radiation 
through this thickness of aluminum is re- 
duced by 7 per cent, according to direct 


Fic. 4. Ovoids with connecting rods and 
separated center piece. 
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measurements by our physicist, Dr. Robert 
Loevinger. The smooth, rounded contour 
of the ovoids greatly facilitates their inser- 
tion into the vagina and their placement, 
without trauma, in the lateral fornices, 
especially when the vault of the vagina is 
distorted by disease. 

The locking pivot piece consists of two 
rings placed one above the other. In the 
center of the lower ring there is fixed a 
slotted sleeve which projects upwards into 
the hollow of the upper ring. A tapered 
screw fits into this slotted sleeve. When 
this tapered screw is tightened, it wedges 
into the slotted sleeve, expanding it, and 
thereby locking the upper ring onto the 
lower ring by friction. The tapered screw 
does not project over the top of the upper 
ring. There is a hexagonal socket in the 
head of the screw to accommodate an 
Allen wrench to tighten or loosen it. 

The connecting rods are attached to the 
rings of the pivot piece, one to each ring. 
The handles are similarly attached to the 
rings of the pivot piece so that, if the rings 
were separated, there would be two units, 
each unit consisting of one ovoid, one con- 
necting rod, one ring, and one handle. 
The two units pivot through the locking 
pivot piece. The ovoids are approximated 
or separated by manipulating the handles. 
The actual distance between the longitudi- 
nal axes of the ovoids and, hence, the 
radium, can be measured by a calibrated 
arc slipped over the ends of the handles. 
An abutment on the end of the right handle 
has an indicator groove for accurate reading. 

In actual practice, the instrument is com- 
pletely assembled before loading with 
radium and before sterilization. The tapered 
screw is tightened sufficiently to provide 
moderate resistance. The friction-expan- 
sion type of lock can be adjusted to permit 
relatively easy pivot action and yet have 
enough frictional resistance to hold the 
ovoids in any position of separation. After 
the instrument is assembled and adjusted, 
the ovoids are loaded with radium and the 
entire apparatus sterilized. The ovoids can 
be loaded or unloaded quickly and easily 
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and with minimum exposure to the tech- 
nician by the use of a long handled screw 
driver and screw cap holder. 

The patient is placed in the lithotomy 
position and the cervix and vaginal vault 
exposed with spades and inspected. A good 
light is necessary. The spades are with- 
drawn and the ovoids inserted into the 
vagina. In most patients, the introitus is 
large enough to permit the insertion of 
both ovoids together. Occasionally, the 
introitus is too narrow. It is then necessary 
to loosen the tapered screw, separate the 
colpostat into its two units and insert each 
ovoid separately. The two units are then 
brought together at the pivot piece and the 
tapered screw tightened again with the 
Allen wrench. After the ovoids are inserted 
into the vagina, the spades are reapplied 
and held by an assistant. The operator 
can adjust the ovoids into position in the 
lateral fornices under direct vision. The 
desired degree of spread is obtained by 
manipulating the handles. The position of 
each ovoid relative to the cervix is observed 
and the distance between the ovoids is 
measured with the measuring arc. Finally, 
a small piece of gauze is packed into the 
vagina above and below the connecting 
rods and center pivot piece to maintain 
the colpostat in a central position and to 
displace the bladder and rectum. Both 
handles are detached by unscrewing them 
from the pivot piece. On rectal examina- 
tion, each ovoid is easily palpated and its 
position relative to the cervix checked. 

During the period of application of the 
colpostat, the patient is kept in bed. There 
is very little discomfort, and catheterization 
of the bladder is rarely necessary. A roent- 
genogram of the pelvis (Fig. 5) shows the 
colpostat in position. Daily roentgenograms 
in both the anteroposterior and _ lateral 
positions have shown no shift in the posi- 
tion of the instrument. Before the colpostat 
is removed, a check measurement of the 
separation of the ovoids is made with the 
measuring arc, and in our experience the 
degree of separation has remained constant 
throughout the period of treatment. 
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For removal of the colpostat, the patient 
is again placed in the lithotomy position, 
the handles are re-attached, and the pack- 
ing is removed. The ovoids are then brought 
together by the handles and the instrument 
withdrawn. 

We have experimented with the use of 
this colpostat for over three years, not only 
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of application is ninety-six hours for a 
total of 4,800 milligram hours. The mini- 
mum separation of the vaginal radium 
sources, with the ovoids in contact, is 2 
cm. Usually we try to get at least 4 cm. 
separation. Very rarely is it possible to 
exceed 6 cm. separation. The calculated 
doses are shown in Tables 1 and 11. A study 


Fic. 5. Roentgenogram of pelvis with colpostat in situ. 


in the treatment of cancer of the cervix 
but also in other conditions requiring 
radium in the lateral vaginal fornices, 
such as cancer of the corpus uteri, ovary, 
vagina, and urinary bladder. The instru- 
ment has proved to be highly satisfactory 
and practical. 

With the use of this colpostat in the 
treatment of cancer of the cervix, it is 
possible to calculate the dose delivered to 
the six representative points in the pelvis, 
with varying degrees of separation of the 
vaginal radium. We usually place a 25 mg. 
capsule of radium with a filtration of 1.0 
mm. of platinum in each ovoid. The time 


ot these tables shows that the degree ot 
separation of the vaginal radium sources 
does not appreciably influence the final 
dose in the paracervical triangle (Point A). 
On the other hand, the dose to the lateral 
parametrium (Point B) is_ significantly 
improved as the separation of the ovoids 
increases. This improvement in dose 
(Table 11) is due entirely to the more 
favorable geometrical positions of the 
vaginal radium sources. Of even greater 
significance is the ratio of the dose in the 
lateral parametrium to the dose in the 
paracervical triangle, a ratio which in- 
creases from 0.28 to 0.38, or roughly, 
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II 


DOSES IN GAMMA ROENTGENS 


Representative points in pelvis 


2cm 
Point A—Paracervical triangle 2,500 r 
Point B—Lateral parametrium gsor 
Point C—Cervix 6,050 r 
Point V—Base of bladder 2,000 r 
Point R—Anterior rectal wall 2,000 r 
Point F—Head of femur 270r 


from one-fourth to more than one-third, 
as the vaginal radium separation increases 
from 2 cm. to 6 cm. Also of importance is 
the corresponding reduction of the dose 
to the bladder and rectum (Points V and 
R). From this analysis one may conclude 
that with a vaginal radium separation of 
6 cm., it would be safe to increase the total 
radium irradiation by at least 10 per cent, 
thereby improving the dose in the lateral 
parametrium while not exceeding the 
limits of tolerance. The dose to the cervix 
itself (Point C) is high, but experience has 
shown that the cervix can tolerate high 
doses. On the other hand, the dose to the 
head and neck of the femur (Point F) is 
very low. We must therefore conclude that 
the radium therapy does not play any 
significant role in radiation injuries of the 
femoral neck. The dose to the vaginal 
mucosa, where it is in contact with the 
ovoids in the lateral fornices, is of the 
order of 17,000 r. However, the tolerance 
of the vaginal mucosa in this region is 
very high. 

A particularly valuable feature of our 
colpostat is that the ovoids can be sepa- 
rated to the maximum permitted by the 
tissues of the vaginal vault, so that the 
maximum possible radium dose to the 
lateral parametria may be delivered. 


SUMMARY AND CONCLUSIONS 


1. The technique of radium therapy for 
cancer of the cervix uteri as employed at 


Dose from colpostat (4,800 mg. hr.) 


Separation of radium sources 


3 cm. 4 cm. cm. 6 cm. 
2,500r 2,400 r 2,250r 2,050 r 
1,000 r I,loor 1,250r 1,400 r 
5,300 r 4,450Fr 3,550F 2,800 r 
1,800r 1,700 r 1,300 r 
1,800r 1,700 r 1,500r 1,300r 

270r 280r 300 r 320 r 


the Mount Sinai Hospital is described. 

2. There is also described a new type of 
colpostat which makes possible the accurate 
placement and maintenance of radium in 
the vagina. 

3. Six points in the pelvis are described 
as representative of an anatomical location 
or a pelvic structure where a calculation 
of dose is critically important. 

4. The significance of the doses at the 
six representative points is discussed. 

5. The advantage of our new type of 
colpostat in obtaining the maximum pos- 
sible radium dose in the lateral parametria 
is discussed. 


Sidney M. Silverstone, M.D. 
945 Fifth Ave. 
New York 21, N. Y. 


ADDENDUM 


On the basis of increased experience with the 
colpostat we are planning to simplify the con- 
struction by eliminating a few seldom used ad- 
justment screws. 
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THE RETICULOSES 


URING the past two decades increas- 

ing attention has been paid to the 
exceedingly complex problem of reticuloses 
and a vast literature has accumulated on 
the various phases of the subject. 

Owing‘to the fact that so much in this 
field is controversial and uncertain, re- 
peated attempts have been made to cor- 
relate the available data and arrive at some 
definite conclusions. Recently, two excel- 
lent symposia have been arranged with 
such purpose. The one, entitled “The Retic- 
uloses,” was held in three sessions at the 
British Institute of Radiology, on January 
18 and 19, 1951. The other, bearing the 
title of “Lymphogranuloma, Lymphosar- 
coma and Reticulosarcoma,” was presented 
as the main topic at the Annual Meeting 
of the Swiss Society of Radiology on May 
5 and 6, 1951, in Lugano. Some of the most 
eminent investigators of these maladies 
participated in both symposia. 

Obviously, the greatest difficulty in deal- 
ing with the reticuloses is the lack of a 
universally acceptable classification. This 
was stressed by Perussia,! who in his intro- 
ductory remarks to the Swiss symposium 
rightly stated that the tumors of the retic- 
ulo-endothelial system structurally over- 
lap the common endotheliomas, on the one 
side, and the blastomas of the lymphoid 
system, on the other. The problem is con- 
siderably complicated by the fact that ele- 
ments of the reticulo-endothelial and hemo- 
poietic systems have the same progenitors 
during the embryonal period and, in certain 
diseases, during later life. Furthermore, 
the existence of purely hyperplastic-reac- 
tive reticuloses often renders a differentia- 


1 Perussia, F. Introduction. Radiol. clin., July, 1951, 20, 220- 
224. 


tion between benign and malignant forms 
practically impossible. 

In trying to create some order, Wal- 
thard,? in the same symposium, suggested a 
histopathologic classification based on the 
theory of the pluripotency of the primitive 
mesenchymal cell, illustrating how a single 
mother cell can give rise to enormously 
complex structures. His classification ex- 
tends to all elements of the reticular system 
(connective tissue cells, reticulum cells, 
endothelial cells and blood cells) and in- 
cludes the functional, regressive, hetero- 
topic and inflammatory changes, as well as 
the generalized reticuloses and the malig- 
nant tumors of the reticular tissues. 
Among the reticuloses are placed the leu- 
kemic reactions, true leukemias and the 
various storage diseases, such as Gaucher’s 
disease, Niemann-Pick disease and Schiiller- 
Christian disease. The malignant tumors 
of the reticular tissues comprise Brill- 
Symmers disease, lymphosarcoma, reticu- 
lum cell sarcoma, transitional forms and 
sarcoma with highly differentiated inter- 
cellular substance. 

The same trend was followed in the 
British symposium by Symmers,? who 
commented on the classification of Robb- 
Smith* which is most commonly used in 
that country. This classification is likewise 
based on the hypothesis of the pluripo- 
tency of certain primitive cells of the em- 
bryonic mesenchyme persisting throughout 
life. Under the general heading of reticu- 
losis and reticulosarcoma, Robb-Smith 

? Walthard, B. Pathologische Anatomie des Lymphogranu- 
loms, Lymphosarkoms und Reticulosarkoms. Radiol. clin., July, 
1951, 20, 224-254. 

3 Symmers, W. St. C. Some comments on the pathology of 
reticuloses. Brit. F. Radiol., Sept., 1951, 24, 469-475. 


4 Robb-Smith, A. H. T. Reticulosis and reticulosarcoma; histo- 
logical classification. 7. Path. & Bact., 1938, 47, 457-480. 
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placed a diversified group of lesions having 
the one common characteristic that the 
histopathologic changes are located either 
in the sinuses or the follicles or the medulla 
(reticular tissue of the cortex and medulla) 
of the lymph nodes or analogous tissues. 
Although such a topographical microscopic 
distinction has certain advantages, Sym- 
mers felt that the resulting classification is 
too complicated to be of practical use. 
Furthermore, it includes such conditions 
as simple sinus catarrh, reactive follicular 
hyperplasia, sarcoidosis and other lesions 
which differ greatly in pathogenesis and 
clinical significance. Symmers, therefore, 
proposes that the term of reticulosis be re- 
stricted to ‘‘a local or generalized prolifera- 
tion of lymphoreticular tissue, occurring in 
the absence of any underlying infection, 
metabolic disturbance or other cause which 
can be demonstrated by methods at pres- 
ent available.’ He suggests the following 
simple clinicopathological classification: (1) 
benign reticulosis, of which the lympho- 
histiocytic medullary reticulosis of Robb- 
Smith’s classification is the only one oc- 
curring rather frequently; (2) potentially 
malignant reticulosis, as for example, the 
follicular lymphoblastoma or Brill-Sym- 
mers disease, and (3) malignant reticulosis 
and the lymphoreticular sarcomas, com- 
prising Hodgkin’s disease and its related 
conditions, the Letterer-Siwe syndrome, 
the acute histiocytic medullary reticulosis 
described by Bodley Scott and Robb-Smith 
and the primary sarcomas of the lympho- 
reticular system. 

This desire to simplify the classification 
of the reticuloses coincides with a tendency 
manifested for some time in the American 
literature where the aim was to segregate 
the extremely diversified disorders of the 
reticulo-endothelial system into groups of a 
more limited scope and better defined 
clinical and histopathologic characteristics. 
Thus, the proliferative processes originat- 
ing from multiplication of one or more of 
the cell elements normally present in the 
lymph nodes or lymphoid tissue have long 
been considered as maladies of the lym- 
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phatic system and designated with the 
generic term of “malignant lymphomas.” 
Gall and Mallory,° in 1941, proposed a di- 
vision of this group into reticulum cell 
sarcoma (subdivided into stem cell lym- 
phoma and clasmatocytic lymphoma), lym- 
phoblastic lymphoma, lymphocytic lym- 
phoma, Hodgkin’s lymphoma, Hodgkin’s 
sarcoma, and follicular lymphoma. Reac- 
tive processes to invading microorganisms 
of known properties, such as the tubercle 
bacillus, the spirochete, mycetes and even 
malarial parasites have been classified as 
granulomas and, if the stimulating agent 
was unknown, as granulomatous condi- 
tions. The storage diseases were designated 
as various types of thesaurismosis. A pe- 
rusal of the more recent literature shows 
that the term of reticulosis or reticulo- 
endotheliosis has now been narrowed down 
to the designation of a few systemic dis- 
eases which are linked together by the pre- 
dominating histiocytic cell element but in 
which the infectious agent cannot be 
demonstrated. These include Schiller- 
Christian disease, Letterer-Siwe disease 
and eosinophilic granuloma. Hodgson, Ken- 
nedy and Camp,® in commenting on the 
varying terminology, state that even in 
this group the name of systemic reticulo- 
endotheliosis is not entirely satisfactory. 
Freud,’ after an exhaustive review of the 
problem, accepts the term with the same 
reservations and he includes reticulo-en- 
dotheliosis with leukemic response as the 
fourth type of the group. Less frequently 
the name of “‘lipoid”’ reticulo-endotheliosis 
is used for the designation of Gaucher’s 
disease and Niemann-Pick disease, and the 
name of “lipomelanotic reticulosis” for the 
characterization of the chronic erythro- 
dermia associated with enlargement of the 
superficial lymph nodes. 

From the point of view of the radiol- 


5 Gall, E. and Mallory, T. B. Malignant lymphoma; 
clinico-pathologic survey of 618 cases. dm. F. Path., 1942, 78, 
381-429. 

6 Hodgson, J. R., Kennedy, R. L. J., and Camp, J. D. Reticulo- 
endotheliosis (Hand-Schiiller-Christian disease). Radiology, 
Nov., 1951, 57) 642-652. 

7 Freud, Paul. Evolution of systemic reticuloendotheliosis in 
childhood. 7. Pediat., June, 1951, 38, 744-769. 
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ogist, and for that matter of the clinician, 
the segregation of the reticuloses into more 
clearly defined groups and, whenever pos- 
sible, into distinct clinical entities is an 
advantage. This was noted in the case of 
nearly all essayists of both symposia when 
the discussion extended to other phases 
than the pure histopathologic character- 
ization. Thus Bodley Scott,’ who closely 
follows the classification of Robb-Smith, 
in commenting upon some clinical aspects 
of the reticuloses draws a sharp line be- 
tween Hodgkin’s disease and “lymphore- 
ticular medullary reticulosis,” which 1s 
closely related to Hodgkin’s paragranu- 
loma of Jackson and Parker. In the former, 
he attributes only a palliative value to ir- 
radiation, whereas in the latter more than 
50 per cent of the patients survive five 
years and 5 per cent are alive after fifteen 
years. Likewise, in “lymphoid follicular 
reticulosis” which corresponds to Brill- 
Symmers disease, the course is more benign 
than in “lymphoblastic reticulosarcoma,” 
50 per cent of the patients surviving five 
years and 10 per cent ten years or more. 

Golding,’ in discussing the roentgen 
findings in the reticuloses, states that these 
consist of various types of infiltration of 
the pulmonary parenchyma and of osseous 
lesions. In considering these latter, he calls 
attention to the ivory vertebra and Pott’s 
disease resemblance of the spine in Hodg- 
kin’s disease, to the erosion of the medial 
side of the proximal metaphyses of the 
humeri in lymphatic leukemia of children, 
to the widespread homogeneous increase in 
density of long bones in myeloid leukemia 
and to the rather typical changes observed 
in lipoid reticulosis (Gaucher’s disease) 
and in the triad of non-lipoid reticuloses 
(Letterer-Siwe disease, Schiiller-Christian 
disease and eosinophilic granuloma). Ob- 
viously these more or less characteristic 
roentgen changes often constitute valuable 
criteria of a more exact differential diag- 
nosis. 

§ Scott, Ronald Bodley. Some clinical aspects of the reticuloses. 
Brit. ¥. Radiol., Sept., 1951, 24, 475-478. 


* Golding, F. Campbell. The radiological diagnosis of reticu- 
loses. Brit. 7. Radiol., Sept., 1951, 24, 478-485. 
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Perhaps mention should also be made 
here of the value of the “roentgen thera- 
peutic test dose” in lymphomatous lesions 
not accessible for histologic study. This 
method!’ is based on the striking radio- 
sensitivity of the lymphomas as compared 
to other types of malignant tumors and 
the degree of variation in the radiosensitiv- 
ity which exists between proliferative proc- 
esses of the lymphocytic cell element 
(lymphocytoma, lymphatic leukemia, aleu- 
kemic leukemia), on the one hand, and of 
the reticulo-endothelial cell element (Hodg- 
kin’s disease, reticulum cell sarcoma), on 
the other. By administering a standard 
dose of roentgen rays to such tumors and 
by observing their rate of regression, certain 
deductions can be drawn as to the nature 
of the cells, thus permitting a distinction 
between tumors of the same group. 

The segregation of the various types of 
lesions included under the general heading 
of reticuloses is even more desirable when 
considering their treatment. Although ir- 
radiation, in the form of roentgen therapy, 
has been generally accepted as the best 
means of combating many of these lesions, 
the technique of procedure and the dosage 
differ so much from malady to malady 
that it is impossible to devise a common 
method. Some efforts have been made to 
give “spray” irradiation to the entire body 
or “bath” irradiation to segments of the 
body, but the former proved useful only 
in the leukemias and the latter, as demon- 
strated by Levitt," had limited appli- 
cability in certain advanced forms of Hodg- 
kin’s disease. In most of the other groups 
a carefully individualized treatment is 
necessary depending not only on the type 
of the lesion but often also on its clinical 
stage and the degree of histopathologic 
differentiation. This fact is recognized in 
both symposia. Thus, Hilton” states that 


10 Reynolds, L., and Leucutia, T. The value of the roentgen 
therapeutic test dose in differential diagnosis of mediastinal tu- 
mors. Am. J. RoentcENoL. & Rap. THERAPY, 1942, 48, 440-466. 

1 Levitt, W. M. Treatment of reticulosis by x rays. Brit. 7. 
Radiol., Sept., 1951, 24, 485-490. 

12 Hilton, O. Some observations of the reticuloses and the treat- 
ment by x rays. Brit. F. Radiol., Sept., 1951, 24, 491-494. 
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“a breaking up of the reticuloses into 
groups is helpful as a rough guide to treat- 
ment and particularly to prognosis. Com- 
plicated classifications lead us nowhere.” 
He divided the lymphadenopathies into 
six groups by closely following the classifi- 
cation of Gall and Mallory and established 
dosage levels and prognostic criteria for 
each of the groups separately. 

In the Swiss symposium, Gilbert" like- 
wise found it more convenient to assay 
the value of the irradiation separately for 
(1) Hodgkin’s disease, (2) the lymphosar- 
comas which are subdivided into (a) Brill- 
Symmers disease, (b) true lymphosarcoma 
and (c) chronic lymphatic leukemia, and 
(3) the reticulum cell sarcoma. Based on 
long-range statistical study, he arrived at 
the conclusion that in order of decreasing 
frequency the greatest benefit is derived in 
Hodgkin’s disease, localized lymphosar- 
coma and Brill-Symmers disease. Reticu- 
lum cell sarcoma, generalized lymphosar- 


13 Gilbert, R.-J. Lymphogranulome, lymphosarcome, réticulo- 
sarcome. Radiol. clin., Sept., 1951, 20, 313-336. 
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coma, and chronic lymphatic leukemia 
have a more severe prognosis although ex- 
ceptions may be found in each of them. 

Very recently Childs and Kennedy" 
published the long-range results obtained 
by roentgen therapy in children afflicted 
with reticulo-endotheliosis comprising the 
triad of Letterer-Siwe disease, Schiiller- 
Christian disease and eosinophilic granu- 
loma. A similar non-uniformity in the 
prognosis and therapeutic response existed 
also within the members of this group. 

All in all, it appears that despite the con- 
siderable progress made from the histo- 
pathologic standpoint, the reticuloses con- 
tinue to remain clinically and radiologically 
a loose group of heterogeneous disorders. 
Segregation into more clearly defined cate- 
gories and, whenever possible, into distinct 
clinical entities allows a more individual- 
ized therapeutic approach and is therefore 
desirable. 

T. Leucutia, M.D. 
4 Childs, D. S., Jr. and Kennedy, R. L. J. Reticulo-endo- 


theliosis of children: treatment with roentgen rays. Radiology, 
Nov., 1951, 57, 653-660. 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


MEETINGS OF ROENTGEN SOCIETIES* 


Unirep States or AMERICA 

AMERICAN RoenTGEN Ray Society 
Secretary, Dr. Barton R. Young, Germantown Hospital, 
Philadelphia 44, Pa. Annual meeting: Shamrock Hotel, 
Houston, Texas, September 23, 24, 25 and 26, 1952. 

AMERICAN Rapium Society 
Secretary, Dr. J. E. Wirth, 635 Herkimer St., Pasadena 1, 
Calif. Annual meeting: Stevens Hotel, Chicago, IIl., 
June 8, 9 and 10, 1952. 

RapDIoLocicaL Society or NortH AMERICA 
Secretary, Dr. D. S. Childs, 713 E. Genesee St., Syracuse 

AMERICAN COLLEGE OF RADIOLOGY 
Executive Secretary, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Illinois. Annual meeting: Palmer 
House, Chicago, Ill., February 8, 1952. 

Section on RapioLocy, AMERICAN MepicaL AssociaTION 
en? Dr. T. Leucutia, Harper Hospital, Detroit 1, 

ich. 

ALABAMA RaDIOLOGICAL SOCIETY 
Secretary, Dr. J. A. Meadows, Jr., Medical Arts Bldg., 
Birmingham 5, Ala. Meets time and place Alabama State 
Medical Association. 

Arizona Rapro.ocicat Society 
Secretary, Dr. R. Lee Foster, 507 Professional Building, 
Phoenix, Ariz. Two regular meetings a year. The annual 
meeting at time and place of State Medical Association 
and interim meeting six months later. 

ArKANSAS RaproLocicaL SocteTy 
Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 

ATLANTA RADIOLOGICAL SocIETY 
Secretary, Dr. J. D. King, 35 Linden Ave., N.E., Atlanta, 
Ga. Meets monthly, except during three summer months, 
on second Friday evening. 

Brookiyn Roentcen Ray Society 
Secretary, Dr. J. J. Daversa, 345 75th St., Brooklyn, 
\ = Meets monthly fourth Tuesday, October through 

pril. 

BurraLo Rapro.ocicat Society 
Secretary, Dr. Mario C. Gian, 610 Niagara St., Buffalo, 
N. Y. Meets second Monday evening each month, 
October to May inclusive. 

Centrat New York Roentcen Ray Society 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse N. Y. Meets January, May, November. 

CENTRAL Onto RADIoLocIcaL Society 
Secretary, Dr. F. A. Riebel, 15 West Goodale St., 
Columbus, Ohio. Meets at 6:30 P.M. on second Thursday 
of October, December, February, April, and June at 
Columbus Athletic Club, Columbus, Ohio. 

Cuicaco RoenTGEN Society 
Secretary, Dr. B. D. Braun, 6 N. Michigan Ave., Chicago 
2, Ill. Meets second Thursday of each month, October 
to April inclusive at the University Club. 

CLEVELAND RaDIOLoGIcAL SocreTy 
Secretary, Dr. Mortimer Lubert, 10515 Carnegie Ave., 
Cleveland 6, Ohio. Meetings at 6:45 P.M. on fourth 
Monday of each month from October to April. 

Society 
Secretary, Dr. W. P. Stampfli, 1933 Pearl St., Denver, 
Colo. Meets third Friday of each month at University 
of Colorado Medical Center or at Denver Athletic Club. 

Connecticut VaLLey RaproLocic Society 
Secretary, Dr. E. W. Godfrey, 1676 Boulevard, West 


Hartford, Conn. Meets second Friday October and April. 

Datias-Fort Worth RoentTGEN Stupy CLuB 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 P.M. 

Detroit RoentGeNn Ray anpD Rapium Society 
Secretary, Dr. J. C. Cook, Harper Hospital, Detroit, 
Mich. Meets monthly first Thursday, October to May, at 
Wayne County Medical Society Building. 

East Bay RoentTGEN Society 
Secretary, Dr. Dan Tucker, 434 joth St., Oakland 9, 
Calif. Meets first Thursday each month at Peralta 
Hospital, Oakland. 

FLoripa RapDIoLoGIcaL Society 
Secretary, Dr. Nelson T. Pearson, 1109 Huntington Bldg., 
Miami, Fla. Meets twice annually, in the spring with the 
annual State Society meeting, and in the fall. 

Georoia RaDIoLocIcaL Society 
Secretary, Dr. R. C. Pendergrass, Americus, Ga. Meets in 
mid-winter and at annual meeting of Medical Association 
of Georgia in the spring. 

Greater Mramt Rapro.ocicat Society 
Secretary, Dr. Maurice Greenfield, Ingraham Bldg., 
Miami, Fla. Meets third Wednesday of each month at 
Veterans Administration Building. 

Houston Society 
Secretary, Dr. F. M. Windrow, 1205 Hermann Profes- 
sional Bldg., Houston, Texas. Meets fourth Monday each 
month. 

RADIOLOGICAL SocIETY 
Secretary, Dr. Stephen L. Casper, 1101 Maine St., 
Quincy, Ill. Meets three times a year. 

INDIANA ROENTGEN SOCIETY 
Secretary, Dr. William M. Loehr, 712 Hume-Mansur 
Bldg., Indianapolis 4. Meets second Sunday in May. 

Iowa X-Ray Cius 
Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, Iowa. Luncheon and business meeting 
during annual session of Iowa State Medical Society. 

Kansas Rapio.ocicaL Society 
Secretary, Dr. Charles M. White, 3244 E. Douglas, 
Wichita 8, Kan. Meets annually with State Medical 
Society. 

Kentucky Rapro.ocicat Society 
Secretary, Dr. E. L. Pirkey, Louisville General Hospital, 
Louisville 2, Ky. Meets monthly on second Friday at 
Seelbach Hotel, Louisville. 

Kincs County Rapro.ocicat Society 
Secretary, Dr. Marcus Wiener, 1430 48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:45 P.M. 

Los ANGELEs SocreTy 
Secretary, Dr. John B. Hamilton, 210 N. Central Ave., 
Glendale 3, Calif. Meets second Wednesday each month 
at Los Angeles County Medical Association Building. 

Lourstana RaproLocicaL Society 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State 
Medical Society Meeting. 

Marne Raprotocicat Society 
Secretary, Dr. C. F. Miller, Central Maine General Hos- 
pital, Lewiston, Maine. 

Miamt Society 
Secretary, Dr. G. A. Nicoll, 134 Apple St., Dayton, 
Ohio. Meets second Friday of fall and winter months. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Micuican AssociaTION OF ROENTGENOLOGISTS 
President, Dr. Horace W. Porter, 505 Wildwood Ave., 
Jackson, Mich. 

Mip-Hupson Rapro.ocicaL Society 
Secretary, Dr. J. W. Walton, Horton Memorial Hospital, 
Middletown, N. Y. Meets 8:30 p.m., fourth Tuesday each 
month, September to May. 

MILWAUKEE RoenTGEN Ray Soctrety 
Secretary, Dr. T. J. Pfeffer, 839 N. Marshall St., Mil- 
waukee 2, Wis. Meets monthly on second Monday at 
University Club. 

Minnesota Society 
Secretary, Dr. L. A. Nash, 572 Lowry Medical Arts Bldg., 
St. Paul 2, Minn. Meets three times annually, once at 
time of State Med. Assn., and in spring and fall. 

Misstssi1PP1 RADIOLOGICAL SOCIETY 
Secretary, Dr. John W. Evans, 621 High Street, Jackson 
2, Miss. Meets third Thursday of each month at the 
Rotisserie Restaurant at 6:30 P.M. 

NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. R. W. Blanchard, 1216 Medical Arts Bldg., 
Omaha, Nebr. Meets fourth Thursday of each month at 
6 p.m. at Omaha or Lincoln. 

New RoentcenN Ray Society 
Secretary, Dr. L. L. Robbins, Massachusetts General 
Hospital, Boston, Mass. Meets monthly on third Friday, 
Harvard Club. 

New Hampsuire RoentGen Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York RoentTGEN Society 
Secretary, Dr. Irving Schwartz, 45 E. 66th St., New York 
21, N. Y. Meets monthly on third Monday, New York 
Academy of Medicine, at 8:30 P.M. 

Nortu Carona Society 
Secretary, Dr. J. E. Hemphill, 1420 E. Fifth St., Char- 
lotte 4, N. C. Meets in May and October. 

Nortu Dakota RaproLocicat Society 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings by announcement. 

NorTHEASTERN New York Society 
Secretary, Dr. John F. Roach, Albany Hospital, Albany, 
N. Y. Meets on the second Wednesday of October, 
November and March at the University Club, Albany. 
Annual meeting in June to be announced. 

NorTHERN CALIFORNIA RADIOLOGICAL CLUB 
Secretary, Dr. G. A. Fricker, Sacramento County Hospi- 
tal, Sacramento, Calif. Meets at dinner last Monday, 
every second month, except June, July and August. 

Ouro State RaDIoLocicaL Society 
Secretary, Dr. Willis S. Peck, 2001 Collingwood Blvd., 
Toledo, Ohio. 

OKLAHOMA State RADIOLOGICAL SocIETY 
Secretary, Dr. W. E. Brown, 21st & Xanthus, Tulsa 4, 
Okla. Three regular meetings annually. 

Orecon RaDIo.ocicaL Society 
Secretary, Dr. J. Richard Raines, 214 Medical-Dental 
Bldg., Portland 5, Oregon. Meets monthly from October 
to June on the second Wednesday of each month at 8:00 
p.M. at the University Club. 

Orveans PartsH Society 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 

Pactric NortHWEsT RADIOLOGICAL Society 
Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 

Pactric ROENTGEN 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PENNSYLVANIA SocieTY 
Secretary, Dr. J. M. Converse, 416 Pine St., Williamsport. 
Annual meeting: Bedford Springs Hotel, Bedford, Pa., 
May 16 and 17, 1952. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. G. P. Keefer, American Oncologic Hos- 
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pital, Philadelphia 4, Pa. Meets first Thursday each 
Month October to May, at 8:00 p.M., in Thomson Hall, 
College of Physicians. 

PirrsBuRGH ROENTGEN SocIETY 
Secretary, Dr. E. J. Euphrat, 3500 Fifth Ave., Pittsburgh 
13, Pa. Meets 6:30 p.m. at Webster Hall Hotel on second 
Wednesday each month, October to May inclusive. 

Raprotocicat Section, BALTIMorE Mepica_ Society 
Secretary, Dr. Richard B. Hanchett, 705-6 Medical Arts 
Bldg., Baltimore, Md. Meets third Tuesday each month, 
September to May. 

RaproLocicaL Section, Connecticut Mepica Sociery 
Secretary, Dr. Fred. Zaff, 135 Whitney Ave., New Haven, 
Conn. Meets bimonthly on second Wednesday. 

Raprotocicat Section, Mepicat Society or THE Dts- 
TRICT OF COLUMBIA 
Secretary, Dr. U. V. Wilcox, 915 Nineteenth St., N. W., 
Washington 6, D. C. Meets Medical Society Library, 
third Thursday of January, March, May and October at 
8:00 P.M. 

Rapro.ocicat Section, SourHERN MEDICAL AssociaTION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

RaproLocicat Soctety oF GREATER CINCINNATI 
Secretary, Dr. Lee S. Rosenberg, Jewish Hospital, Cin- 
cinnati 29, Ohio. Meets first Monday each month, 
October through May. 

Rapro.ocicat Society or Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

Raprotocicat Society or New JERSEY 
Secretary, Dr. Nicholas G. Demy, 912 Prospect Avenue, 
Plainfield, N. J. Meets annually at Atlantic City at time 
. State Medical Society and mid-winter at Elizabeth, 


RicumMonpD County Society 
Secretary, Dr. W..F. Hamilton, Jr., University Hospital, 
Augusta, Ga. 

Rocuester RoentGen Ray Society, Rocuesrer, N. Y. 
Secretary, Dr. George Gamsu, 191 S. Goodman St., 
Rochester, N. Y. Meets monthly on last Monday from 
September through May, 8:00 p.m. at Strong Memorial 
Hospital. 

Rocky Mountain Society 
Secretary, Dr. Maurice D. Frazer, 1037 Stuart Bldg., 
Lincoln, Nebr. 

Sr. Louis Soctety or Rap1o.ocists 
Secretary, Dr. D. S. Bottom, 510 S. Kingshighway, St. 
Louis, Mo. Meets fourth Wednesday each month, except 
June, July, August, and September. 

San DieGo RoENTGEN Society 
Secretary, Dr. R. F. Niehaus, 1831 Fourth Ave., San 
Diego, Calif. Meets monthly, first Tuesday at dinner. 

San Francisco Society 
Secretary, Dr. I. J. Miller, 2680 Ocean Avenue, San 
Francisco 27, Calif. Meets quarterly. 

Section on MEDICAL AssociaTION 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif. 

Section on Raprotocy, State MEDICAL Society 
Secretary, Dr. Harold L. Shinall, St. Joseph’s Hospital, 
Bloomington, 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

Soutu Bay Raprotoarcat Society 
Secretary, Dr. Ford Shepherd, 526 Soquel Avenue, Santa 
Cruz, Calif. Meets second Wednesday each month. 

Soutu Caroutna X-Ray Society 
Secretary, Dr. Henry E. Plenge, Spartanburg General 
Hospital, Spartanburg, S. C. One meeting with South 
Carolina Medical_Association in May, others arranged 
by President. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Frére, Newell Hospital, Chattanooga, 
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Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 

Texas Rapio.oaica Society 
Secretary, Dr. R. P. O'Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. Meets Houston, Texas, January 18 
and 19, 1952. 

Universiry oF MicuicaAn DeparTMENT OF ROENTGEN- 
oLtocy Starr MEETING 
Meets each Monday evening from September to June, 
at 7:00 p.M. at University Hospital. 

University oF Wisconsin RADIOLOGICAL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
p.M., September to May inclusive. Room 203, Service 
Memorial Institute, 426 N. Charter St., Madison. 

Uran Strate Rapro.ocicat Society 
Secretary, Dr. Angus K. Wilson, 343 S. Main St., Salt 
Lake City 1, Utah. Meets third Wednesday in September, 
November, January, March and May. 

VirGINIA RADIOLOGICAL SOCIETY 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 

WasHINGTON STATE RaDIOLoGICAL SOCIETY 
Secretary, Dr. R. C. Kiltz, 705 Medical-Dental Bldg., 
Everett, Wash. Meets fourth Monday each month, Oc- 
tober through May, College Club, Seattle. 

WESTCHESTER RADIOLOGICAL SOCIETY 
Secretary, Dr. Walter J. Brown, Northern Westchester 
Hospital, Mt. Kisco, N. Y. Meets on third Tuesdays of 
January and October and on two other dates to be an- 
nounced. 

Wisconsin RADIOLOGICAL SOCIETY 
Secretary, Dr. Irving I. Cowan, 425 E. Wisconsin Ave., 
Milwaukee 2, Wis. Special meetings held during year; 
annual meeting each spring at Madison, Wis. 

X-Ray Srupy Cus oF San Francisco 
Secretary, Dr. M. A. Sisson, 450 Sutter St., San Francisco, 
8, Calif. Meets January to July, Lane Hall, Stanford 
University Hospital; July to December, San Francisco 
Hospital. 


Cusa, Mexico AND CENTRAL AMERICA 


SoctEDAD DE RaproLocfa Y FIs1orTERAPIA DE CuBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

SocreDAD MEXICANA DE RADIOLOGIA Y FISIOTERAPIA 
General Secretary, Dr. D. P. Cossio, Marsella No. 11 
Mexico, D. F. Meets first Monday of each month. 

SocreDaD RapioLécica PANAMENA 
Secretary, Dr. L. Arrieta Sanchez, Apartado No. 86, 
Panama, R. de P. Meets monthly in a department of 
radiology of a local hospital, chosen at preceding meeting. 


BritisH Empire 


British _InstiruTE OF RapioLocy INCORPORATED WITH 
THE RONTGEN SocrIETY 
Ordinary meeting, on the Thursday preceding the third 
Friday, October to May at 8:15 P.M. 
Medical Members’ meeting, on third Friday in each 
month at 5:00 P.M., 32 Welbeck St., London, W 1. 

Facutty or RapioLocists 
Honorary Secretary, Dr. J. F. Bromley, 45, Lincoln’s Inn 
Fields, London, W.C.2, England. 

Section or Rapro.ocy or THE Royat Society or Mept- 
CINE (ConFINED TO Mepicat MemMBeErs) 
Meets third Friday each month at 4:45 P.M. at the Royal 
Society of Medicine, 1 Wimpole St., London. 

Canapian AssociATION OF RADIOLOGISTS 
Honorary Secretary-Treasurer, Dr. Jean Bouchard, Suite 
305, 1555 Summerhill Avenue, Montreal 26, Que. Meet- 
ings January and June. 

Section oF Raprotocy, Canadian Mepicat AssociaTION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 

SociETé CANADIENNE-FRANCAISE D’ELECTROLOGIE ET DE 
Rapiotocie MEéEpIcALEs 
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Secretary, Dr. Origéne Dufresne, 4120 Ontario St., East, 
Montreal, P. Q 

AUSTRALIAN AND New ZEALAND AssociATION OF Rapt- 
OLOGISTS 
Honorary Sectetary, Dr. Alan R. Colwell, 135 Macquarie 
St., Sydney, N.S.W. 

Honorary Secretaries, State Branches: 
New South Wales, Dr. E. W. Frecker, 135 Macquarie 
St., Sydney. 
Liga Dr. T. L. Tyrer, 3 Lockerbie Court, East St. 
Kilda. 
Queensland, Dr. J. Adam, 131 Wickham Terrace, 
Brisbane. 
South Australia, Dr. R. deG. Burnard, 170 North Ter- 
race, Adelaide. 
Western Australia, Dr. A. M. Nelson, 179 B St. Georges 
Terrace, Perth. 
New Zealand, Dr. E. G. Lynch, 12 Bolton St., Wel- 
lington. 


SoutH AMERICA 


Asocracion ARGENTINA DE RADIOLOGIA 
Secretary, Dr. Lidio G. Mocsa, Avda. Gral Paz 151, 
Cérdoba, Argentina. Meetings held monthly. 

SociEDAD ARGENTINA DE RaproLocia, Junta CENTRAL, 
Buenos AIRES 
Secretary, Dr. Oscar F. Noguera, Santa Fe 1171, Buenos 
Aires. Meetings are held monthly. 

SocrEDAD ARGENTINA DE FILIAt DEL Litorat, 
Seve, Rosario 
President, Dr. Francisco P. Cifarelli. Meets monthly 
second Wednesday, 19 ha 663 Italia St., Rosario, Santa 
Fe. 

SocreDAD ARGENTINA DE Rapro.ocia, DEL Sur, 
Sepe, La Piata 
President, Prof. Dr. Jose P. Uslenghi, La Plata. Meets 
monthly. 

SocrEDAD ARGENTINA DE Rapro.ocia, FILIAL DEL CENTRO, 
SEDE, CorDOBA 
President, Prof. Dr. David L. Caro, Corro 86, Cordoba. 
Meets monthly. 

SocrEDAD ARGENTINA DE RapIoLociA, FILIAL DEL Norte, 
Sepe, TucuMAN 
President, Dr. Julio Mendez Valladares, Rivadavia 358, 
Tucuman. Meets monthly. 

SocieDAD ARGENTINA DE DE Cuyo 
Sepe, MEnboza. 
President, Dr. J. A. Orfila, Hospital Central, Mendoza. 
Meets monthly. 

SocrEDADE BrAsILEIRA DE RaproLocia MepIca 
Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 
Janeiro, Brazil. Meets monthly, except during January, 
February and March. 

SocrEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644 Sao Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in Sao Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SocreEDAD CoLOMBIANA DE RaDIOLOGIA 
Secretary, Dr. Alberto Torres Focke, Av. 34, No. 17-34, 
Bogota, Colombia. Meets last Wednesday of each month. 

SocreDAD PERUANA DE RADIOLOGIA 
Secretary, Dr. Julio Bedoya Paredes, Apartado 2306, 
Lima, Peru. Meets monthly except during January, 

' February and March, at Asociacién Médica Peruana 

F “Daniel A. Carrién,” Villalta, 218, Lima. 

SocteDAD bE RaproLocica, CANCEROLOGIA Y Fisica 
Mepica DEL UruGuay 
Secretary, Dr. Arias Bellini, Av. Agraciada 1464, Piso 13, 
Montevideo, Uruguay. 


ConTINENTAL Europe 
Société Betce DE RapIoLoctr 
General Secretary, Dr. S. Masy, 111 Avenue des Allies, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Médecins, Brussels. 
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Société Francaise MEpIcaLe, 
and its branches: SociéTE pu Sup-Ovest, pu LitroraL 
MEDITERRANEEN, DU CENTRE ET DU LYONNAIS, DE 
L’OUEST, DE L’Est, ET D’ALGER ET D’AFRIQUE Du NorpD 
Secretary-General, Dr. A. Dariaux, 9 bis, Boulevard 
Rochechouart, Paris [X°, France. 

CESKOSLOVENSK SPOLECNOST PRO RENTGENOLOGII A 
Rapio.ocit v Praze 
Secretary, Dr. Roman Blaha, Praha xu, stat. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 

PoutsH Society or RapIoLocy 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., War- 
saw, Poland. 

Gpansk Section, Po.tsH Society or RapioLocy 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10:30, X-Ray 
Dept., Akademia Gdansk. 

Warsaw Section, Society or RaDIOLoGy 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. Meets monthly. 

SocreTATEA RoMANA DE RaDIOLoGcIE sI ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banual Miaricine, 30, 
S. I., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 

Aut-Russtan Roentcen Ray Assoctation, LENINGRAD 
USSR in the State Institute of Roentgenology and 

Radiology, 6 Roentgen St. 


Society Proceedings, Correspondence and News Items 


FEBRUARY, 1952 


Secretaries, Drs. S. A. Reinberg and S. G. Simonson, 
Meets annually. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

SocteEDAD EspANOLA DE RADIOLOGIA Y ELECTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

SCHWEIZERISCHE RONTGEN-GESELLSCHAFT 
SuIssE DE RaDIOLocte) 

Secretary, Dr. Max Hopf, Effingerstrasse 47, Bern, 
Switzerland. 

DeuTscHE RoENTGEN-GESELLSCHAFT 
Honorary President, Prof. Dr. F. Haenisch, Wentzel- 
strasse 14 I, (24a) Hamburg 39, Germany. Meets an- 
nually in different towns. 

Socreta ITALIANA DR RapioLocia MepIca 
Secretary, Prof. Mario Ponzio, Ospedale Mauriziano, 
Torino, Italy. Meets biannually. 


(SocréTE 


InpIA 


Inp1aAn AssociaTION 
Secretary, Dr. R. F. Sethna, Navsari Building, Hornby 
Road, Bombay 1, India. 
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CHANGE IN ROENTGEN-RAY PROTEC- 
TION HANDBOOK ANNOUNCED 

Recent experimental work by the Radia- 
tion Laboratory of the National Bureau of 
Standards has shown that certain require- 
ments governing the safe use of medical 
roentgen rays can be somewhat relaxed. 
Subcommittee 3 of the National Commit- 
tee on Radiation Protection has therefore 
voted that the recommendation published 
in Section 7.1d of National Bureau of 
Standards Handbook 41, “Medical X-ray 
Protection up to Two Million Volts,” now 
reading “The aluminum equivalent of the 
table top shall not be more than o.§ milli- 
meter at 80 kilovglts when a Bucky is used 
under the table top,” be changed to ““The 
aluminum equivalent of the table top shall 
not be more than 1.0 mm. when measured 
at 80 kilovolts without a patient or phan- 
tom.” 

This change was announced by H. O. 
Wyckoff, chairman of Subcommittee 3 of 
the National Committee on Radiation Pro- 
tection, which is under the sponsorship of 
the National Bureau of Standards in co- 
operation with the leading radiological or- 
ganizations. NBS Handbook 41 is one of 
several roentgen-ray protection codes pre- 
pared by the Committee and published by 
the National Bureau of Standards. 


RADIOLOGICAL SOCIETY OF NORTH 
AMERICA 

At the Thirty-seventh Annual Meeting 
of the Radiological Society of North 
America held at the Palmer House, Chi- 
cago, Illinois, December 2~7, 1951, the 
following officers were elected for the com- 
ing year: President-Elect, Dr. Ira H. Lock- 
wood, Kansas City, Missouri; First Vice- 
President, Dr. Harold G. Reineke, Cin- 
cinnati, Ohio; Second Vice-President, Dr. 
H. M. Berg, Bismarck, North Dakota; 
Third Vice-President, Dr. Donald R. Laing, 
Pasadena, California; Secretary-Treasurer, 
Dr. Donald S. Childs, Syracuse, New York 
(re-elected). Dr. Joseph C. Bell, Louisville, 
Kentucky, took office as the President of 
the Society. 
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RADIOLOGICAL AWARD GIVEN TO 
DR. G. E. PFAHLER 

The Gold Medal of the Radiological 
Society of North America was presented 
to Dr. George E. Pfahler of Philadelphia 
at the annual banquet of the Society held 
on December 6, 1951, during the annual 
meeting in Chicago. The Medal, awarded 
for outstanding achievement in radiology, 
was presented by Dr. John S. Bouslog, 
Denver, retiring President of the Society, 
who called Dr. Pfahler the “dean of radiol- 
ogy” and a “pioneer in working for im- 
provement in radiology.” 


GREATER MIAMI RADIOLOGICAL 
SOCIETY 

At the December, 1951, meeting of the 
Greater Miami Radiological Society the 
following officers were elected: President, 
Dr. John Ajac, Mercy Hospital, Miami, 
Florida; Secretary, Dr. Maurice Greenfield, 
Ingraham Building, Miami, Florida. Meet- 
ings are held monthly, the third Wednesday 
of the month at the Veterans Administra- 
tion Building. 


WESTCHESTER RADIOLOGICAL SOCIETY 


A new roentgen society, the Westchester 
Radiological Society, has recently been 
organized. The Secretary is Dr. Walter J. 
Brown, Northern Westchester Hospital, 
Mt. Kisco, New York. Meetings are held 
four times a year, on the third Tuesdays of 
January and October, and on two other 
dates to be announced. 


SOCIEDAD RADIOLOGICA PANAMENA 


At a recent meeting of the Sociedad 
Radiolégica Panamefia the following of- 
ficers were elected for the year 1952: 
President, Dr. E. Zubieta; Vice-President, 
Dr. R. Sandoval; Treasurer, Dr. M. Car- 
rizo; Secretary-Editor, Dr. L. Arrieta San- 
chez; Deputy officers, Dr. J. Flors and Dr. 
E. Burlando. 


ANNOUNCEMENT 


At its annual meeting held on December 
6, 1951, the Los Angeles County Medical 
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Association elected Dr. Wilbur Bailey, 
radiologist of Los Angeles, President of the 
Society. 


DIPLOMATES OF AMERICAN BOARD 
OF RADIOLOGY 

To All Diplomates of the American 
Board of Radiology: There have been 
many changes of address among the diplo- 
mates in recent years and we find that we 


Fepruary, 1952 


have not been notified of many of them. If 
any diplomate has changed address since 
certification and has not advised us, we 
would appreciate it if he would notify us 
of his present address. This will enhance 
our records and simplify the preparation of 
the next edition of the Directory of Medical 
Specialists. Notices should be sent to Dr. 
B. R. Kirklin, Mayo Clinic, Rochester, 


Minnesota. 
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ABSTRACTS OF RADIOLOGICAL 
LITERATURE 


Department Editor: T. Leucutta, M.D., Harper Hospital, Detroit 1, Michigan 


INDEX 


ROENTGEN DIAGNOSIS 
SKELETAL SYSTEM 
Gittespig, J. B., and Mussey, R. D.: Progres- 
sive diaphyseal dysplasia (Engelmann’s 
Jouty, H.: Punctate epiphyseal dysplasia. . . . 
Waueu, W.: Polyarthritis with unusual bone 
Psenner, L., and HEcKERMANN, F.: Contribu- 
tion to the roentgenological diagnosis and 
differential diagnosis of fibrous dysplasia 
Yetrra, M., and Srarr, P.: Polyostotic fibrous 
dysplasia associated with hyperthyroidism. 
Horrken, W., and Heim, G.: Melorheostosis 
with bone sclerosis in the right upper ex- 


tremity, skull involvement and skin 
Boecker, W.: Clinical picture of melorheostosis 


Waricut, P. B.: Unusual case of Paget’s disease 
presenting an extraordinary degree of 
osteoblastic activity, ........ 

Werzet, U., and Norpmany, F.: Early stage of 
osteitis deformans Paget............... 

Bactesse, F., and Sarris, C.: Osseous me- 
tastases in carcinomas of the oral cavity, 

KLEINBERG, S.: Scoliosis with paraplegia... . . 

Kxioprer, F.: Protrusion of the acetabulum. . 


BLoop AND Lympu SystEM 


DE Backer, JEAN, and Lawrence, J. H.: Asso- 
ciation of leukemia and polycythemia vera 
Bonte, G., and Desrue.tes, J.: Thrombosis 
of the terminal aortic bifurcation........ 
LockHart-Mumme_ry, H. E., and Smirxam, 
Janes, J. M., and Ivins, J. C.: Method of deal- 
ing with arteriosclerotic popliteal aneu- 
Luxe, J. C.: Deep vein valves.............. 


GENERAL 


Giapstone, S. A.: Sponge biopsy in office 
Ewina, M. R., and Powe tt, T.: Some observa- 
tions on the diagnosis of clinically pig- 
mented skin tumours 


TO ABSTRACTS 


J. A.: Congenital hemihypertrophy 
with lymphangioma................... 
Srranc, C.: Looser-Milkman syndrome...... 
Jackson, W. P. U.: Osteo-dental dysplasia 
(cleido-cranial dysostosis).............. 
Scorr, R. B., and Banks, L. O.: Cleidocranial 
dysostosis 
M., ef a/.: Turner’s syn- 
drome, with reference to 5 cases observed 
Mason, M. L.: Irradiation injuries of the hand 
Jore, M. E., and Acuirre, J. A.: New con- 
tributions to the problem of faulty elimi- 
nation of colloidal thorium dioxide when 
used as a roentgenological contrast me- 


RADIATION THERAPY 


Auten, J. G., Moutper, P. V., and ENerson, 
D. M.: Pathogenesis and treatment of 
the postirradiation syndrome........... 

Dauspresse, E.: Method of treatment of 
staphylococcal infections involving the 

Fucus, G.: Combined roentgen and short wave 
therapy of inflammatory diseases........ 

Buscuke, F., and Canrrit, S. T.: Radiation 
therapy of carcinoma of the vagina...... 

DiPama, S.: New colpostat for the radium 
treatment of carcinoma of the cervix. ... 

Dausresse, E.: New technique for the treat- 
ment of cancer of the rectum with radium 

Wiper, H. C., and Maynarp, R. M.: Ocular 
changes produced by total body irradia- 


GreeN, A.: Low voltage x-ray therapy with a 
beryllium window tube. Part I.......... 
Jenninos, W. A.: Low voltage x-ray therapy 
with a beryllium window tube. Part II... 
Henpt ass, R. F.: Low voltage x-ray therapy 
with a beryllium window tube. Part III. . 
Kepp, R. K., K., and Rercu, H.: 
Significance of the time factor in irradia- 
tion of the human skin with fast electrons 
Beare, J. M., and Cueeseman, E. A.: Local- 
ized outbreak of tinea capitis (M. audouini) 
Wo tr, B.: Influence of radiation therapy on 
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LesenpeE, M.: Clinical considerations and 
roentgen therapy in tuberculous adenitis. 
Moutrnarp, J.: Treatment of residual adenoid 
tissue by radium (Crowe-Burnam method) 
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ROENTGEN DIAGNOSIS 


SKELETAL SYSTEM 


JAMES B., and Mussey, Roserr D. 
Progressive diaphyseal dysplasia (Engel- 
mann’s disease). ¥. Pediat., Jan., 1951, 33, 
55-59. 

Engelmann first described the entity which bears 
his name in 1929. Neuhauser and his co-workers 
presented the only pathological study of the disease 
in 1948. Eight cases have been reported. 

The presenting symptoms are waddling gait, 
easy fatigability, failure to gain weight, and pain in 
the lower extremities. The intelligence of the patients 
is normal. Laboratory studies are uninformative. 
Roentgen studies show symmetrical involvement of 
all the long bones by a fusiform osteosclerotic en- 
largement of the diaphyses with normal epiphyses 
and metaphyses. The cortices are thickened and 
irregularly dense. The demarcation between normal 
and involved bone is sharply defined. When the 
skull is involved, it shows patchy thickening of the 
base, most marked in the anterior and middle 
fossae. 

Bone biopsy shows, in the cortex, increased ac- 
tivity with eventual change to cancellous bone. The 
marrow is changed from a loose fatty type to a 
loose fibrous type with collections of mononuclear 
cells. Blood vessel walls show thickening. 

The authors report an additional case in a thirty- 
three month old female. 

The cause of the disease is unknown and the 
disease runs a self-limited course. Occasional neuro- 
logical and nutritional changes indicate that more 
than the osseous system is involved in the syndrome. 
The differential diagnosis must include scurvy, 
Paget’s disease, and polyostotic fibrous dysplasia. 
The author discusses the differentiation from 
infantile cortical hyperostosis, osteopetrosis and 
melorheostosis.—R. M. Harvey, M.D. 


Jotty, Hucu. Punctate epiphyseal dysplasia. 
Proc. Roy. Soc. Med., March, 1951, 44, 227. 


This paper presents the case history of a ten-week 
old female delivered by caesarean section three 
weeks before term following failed version of a 
breech presentation. Birth weight was 5 lb. 10 oz. 
The child was well, but the right arm and leg were 
short. The skin was scaly, particularly on the right 
side. 

Physical examination at ten weeks: Slight asym- 
metry of the skull. Right torticollis. Right arm and 
leg very short, due mainly to small length of humerus 
and femur, and held flexed with some stiffness. Right 
middle finger short. Skin appears normal. Equinus 
deformity of right foot. Eyes: Faint haziness of 
both corneae. Right lens shows peripheral striae of 
opacity, an unusual form of cataract. Left lens clear. 
Bilateral optic atrophy. 
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Investigations: Serum alkaline phosphatase 29 
units. Blood inorganic phosphorus 6.0 mg. per cent. 
Serum calcium 11.2 mg. per cent. 

Roentgenographic findings: Typical changes of 
punctate epiphyseal dysplasia in which the epiphysis 
appears to be ossifying from a number of separate 
centers producing a stippling effect. This is bilateral, 
but most marked in the right arm and leg, particu- 
larly in the humerus, femur, carpus and tarsus. The 
vertebral columan and ribs are also involved. 

Comment: Punctate epiphyseal dysplasia was first 
described by Fairbank in 1927 and named by him 
in 1935. Conradi had recorded a case in Ig14. 

The chief interest in this case is the short arm and 
leg which occurred only in 2 other recorded cases 
(Fairbank, 1949). Roentgenograms show the disease 
to be bilateral although more marked on the short- 
limbed side. In the 2 previously reported cases 
roentgenograms of the opposite side were not avail- 
able. 

This is the only reported case in which unilateral 
cataract occurred although bilateral cataracts are 
are not an infrequent association. Optic atrophy has 
also not been previously reported._D. R. Bern- 


hardt, M.D. 


WaucGu, W. Polyarthritis with unusual bone 
changes. Proc. Roy. Soc. Med., March, 1951, 
44, 247-249. 

This paper presents the case history of a sixty-five 
year old male first seen in May, 1945, complaining 
of pain and swelling of the right knee. A diagnosis 
of senile tuberculous arthritis was made. 

In July 1945, an excision and arthrodesis of the 
right knee was done. Biopsy material showed non- 
specific inflammatory changes in the synovial 
membrane, erosion of articular cartilage, widening 
of haversian canals and increase of fibrous tissue. 
No evidence of tuberculosis was found. 

In November, 1945, there was solid bony ankylosis 
of the right knee. 

Pain and swelling develojed in the left ankle in 
January, 1946. Roentgenograms showed no ab- 
normality. The ciinical picture was that of subacute 
arthritis. The ankle was immobilized in plaster. 

In May, 1946, the left ankle was much improved. 
Roentgenograms showed narrowing of the joint 
space and some sclerosis in the talus and navicular 
bone. Roentgenograms of the remainder of the 
skeleton showed no abnormality. 

There was no pain in the left ankle in December, 
1946, but there was pain and stiffness in both wrists 
and elbows. Roentgenograms of the left ankle 
showed erosion of cartilage and bone with dense 
sclerosis of the lower end of the tibia, talus, os 
calcis and navicular bone. Similar changes of less 
severity were beginning to appear in the wrists and 
elbows. 

Present condition: Severe pain is present in both 
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wrists and elbows. There are no other symptoms and 
the patient’s general health is good. 

Examination shows limited movement and crepi- 
tus of both elbows. There is peri-articular thickening 
of both wrists with limitation of movement of right 
and full movement of left wrist. There is solid 
ankylosis of the right knee. Movements of the 
left ankle are good, but there is considerable peri- 
articular thickening. All other joints are normal. 
There are numerous small subcutaneous lumps on 
the arms which are presumably neurofibromas. No 
abnormality of the central nervous system is noted. 

Roentgenographic findings: Both wrists, elbows 
and the left ankle show erosion of cartilage and 
destruction of bone which is not confined to articular 
surfaces. Neighboring bones show a very dense 
sclerosis. The remainder of the skeleton is normal 
apart from a dorsal scoliosis and some intervertebral 
lipping. 

Investigations: In March, 1950, a mild hypo- 
chromic anemia responded well to iron therapy. 
Apart from anisocytosis and _ poikilocytosis no 
abnormal red cells were seen. The white blood cell 
count has always been within normal limits. The 
sedimentation rate at present (Wintrobe corrected) 
is 12 mm. in the first hour. During 1945 to 1948, it 
has varied from 29 to $9 mm. in the first hour 
(uncorrected). Wassermann and gonococcal comple- 
ment-fixation tests were both negative (1947 and 
1950). Serum phosphorus, calcium, alkaline and acid 
phosphatase have always been within normal limits. 

Comment: The clinical picture is that of a chronic 
and, at present, inactive arthritis involving both 
elbows, wrists and left ankle. The feature of interest 
is the roentgen appearance. Gonococcal arthritis or 
secondary deposit from carcinoma of the prostate 
has been excluded as far as possible. There is no 
evidence to suggest any obscure form of industrial 
poisoning. It is unlikely that the dense sclerosis 
might represent a primary bone lesion since the 
history shows that a subacute arthritis without 
roentgen changes was the first stage and that erosion 
and sclerosis developed subsequently and progressed 
as the joint condition became less active clinically. 
This suggests that the basic lesion is an infective 
arthritis of unknown origin which is associated with 
unusual changes in neighboring bones.—D. R. 
Bernhardt, M.D. 


Psenner, L., and Heckermann, F. Beitrag 
zur rOntgenologischen Diagnose Dif- 
ferentialdiagnose der fibrésen Dysplasie des 
Skelettsystems. (A contribution to the 
roentgenological diagnosis and differential 
diagnosis of fibrous dysplasia of the skeleton.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen ver. 
m. Rontgenpraxis, March, 1951, 74, 265-288. 
Fibrous dysplasia may be a disease of the skeleton 

only (Lichtenstein) or it may be associated with 
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pigment anomalies and _ sexual prematurity 
(Albright). At times solitary lesions are seen; usually 
there is polyostotic involvement. 

The disease usually begins at an early age. It 
may come to a standstill when skeleton growth 
stops; in a few cases it slowly progresses throughout 
life. In a few cases it does not appear until adulthood. 

Most frequently one-half of the body is involved 
to a greater extent than the other. 

Roentgenological signs are widening of the dis- 
eased bone, thickening, elongation and deformity; 
the cortex is often thinned by a cystic lesion with 
trabecular destruction and trabecular changes. 

The differential diagnosis is sometimes difficult, 
especially when there is an isolated lesion. Normally, 
however, with multiple bone involvement and with 
clinical history and findings the correct diagnosis is 


easily made.—H. W. Hefke, M.D. 


Yetrra, Maurice, and Srarr, Paut. Poly- 
ostotic fibrous dysplasia associated with 
hyperthyroidism. ¥. Clin. Endocrinol., 
March, 1951, 77, 312-321. 


This report deals with 2 cases showing the classical 
signs of polyostotic fibrous dysplasia with associated 
endocrinopathy and pigmentation of the skin which 
has been termed “‘Albright’s syndrome.” It also 
reviews the literature and presents 4 similar cases. 
The authors’ cases showed changes in the bony 
skeleton including the skull and mandible together 
with pigmentation of the skin and basal metabolic 
rates above plus 40 per cent in each case. Biopsies 
of the diseased bone were obtained and showed the 
typical histopathologic picture. In the first case, 
radioactive iodine controlled the symptoms of hyper- 
thyroidism. In the second case, the treatment for 
hyperthyroidism is not stated. The author feels 
that in § per cent of the cases of fibrous dysplasia 
hyperthyroidism is found and that this means that 
the relationship between these two conditions is 
more than coincidental. He has no explanation for 
this association, however.—-R. P. Barden, M.D. 


H6rrKken, W., and Heim, G. Melorheostose 
mit Sklerosierung der Knochen im rechten 
oberen K6rperquadranten, Schadelbeteili- 
gung und Hautveranderungen. (Melorheosto- 
sis with bone sclerosis in the right upper 
extremity, skull involvement and skin 
changes.) Fortschr. a. d. Geb. d. Réntgen- 
strahlen ver. m. Réntgenpraxis, March, 1951, 


74, 289-298. 


This is a case history of a twenty year old man 
suffering from melorheostosis Léri of the right upper 
extremity for about three years. The authors 
describe fully the roentgenographic appearance and 
distribution of the lesions which also involved part 
of the skull and five ribs of the same side. The 
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patient died from a massive pulmonary embolus 
following a pericarditis and bilateral pleural effusion. 
The findings at autopsy (the first published to date) 
are described fully. The authors also had the oppor- 
tunity of obtaining a biopsy a year prior to the pa- 
tient’s death. The histopathological findings of the 
biopsy and autopsy specimens are compared and it 
is interesting to note that, within one year, there 
were several distinct differences. For instance, 
whereas in the specimen taken at biopsy the bone 
was poor in calcium, after death it was extremely 
rich in calcium. The osteoblasts were arranged in 
several layers in the biopsy specimen; their number, 
one year later, was markedly diminished and they 
formed only one layer. The osteoclasts disappeared. 
It appeared that the sclerosing process of the 
bones, which was still active a year previously, 
had now been completed. This is believed to explain 
the contradictions in the literature in regard to the 
microscopic features of melorheostosis as described 
from study of the biopsy sections. Some authors 
noted the presence of osteoblasts and an early 
process of bone formation while others found 
complete eburnization without the presence of osteo- 
blasts. It seems, on the basis of the findings of the 
case presented, that these are different stages of 
one and the same process. 

In reviewing the literature, the authors found 
cases reported involving the upper and lower ex- 
tremities, including one-half of the pelvis, of one 
side (Masserini) or both lower extremities (Burry, 
Klopfer, Haenisch), or even all four extremities 
(Miiller-Alberti). However, the distribution was not 
completely without pattern inasmuch as no cross- 
arrangement was noted. In some cases reported, as 
well as in the authors’ case, skin changes in the form 
of scleroderma were present in the corresponding 
limb. The authors point out the striking resemblance 
between melorheostosis Léri and osteofibrosis de- 
formans juvenilis, and believe that the cause of both 
diseases may be an early embryonal disturbance at 
the same stage of bone development, although of 
different nature. 

The authors conclude by stating that melorheo- 
stosis Léri is a bone disease of youth which is 
progressive during the growing years and becomes 
quiescent at the end of that period.—S. Silvera, M.D. 


Boecker, W. Zum Krankheitsbild der Melo- 
rheostose (Léri); 2 kasuistische Beitrage. 
(The clinical picture of melorheostosis Léri; 
2 case reports.) Fortschr. a. d. Geb. d. Rént- 
genstrahlen ver. m. Réntgenpraxis, March, 
1951, 74, 299-3095. 

Two case reports of melorheostosis Léri are 
presented. The first patient, a twenty-nine year 
old man, was observed for five years because of 
rheumatic pain in the left arm. The roentgenograms 
revealed evidence of melorheostosis involving several 
of the bones of the left upper extremity, particularly 
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those of the fourth digit. The elbow could be extended 
only to 160° due to sclerotic changes in the humerus 
and ulna. 

The second patient was a twenty-seven year old 
man who injured the medial meniscus of his right 
knee. The roentgenographic examination showed 
sclerosing changes of the medial condyle of the 
femur and the posterior aspect of the patella. 

The author reviewed the literature and found 
that the youngest patient reported with melorheo- 
stosis was a five year old girl (Kibby) and the oldest, 
a fifty-nine year old man (Stutz). Several cases 
showed the presence of scleroderma in the involved 
extremity. In most of the cases only one extremity 
was affected, including shoulder girdle and pelvis. 
Burry and Klopfer reported cases with involvement 
of both lower extremities and Miller-Alberti, with 
involvement of all four extremities. Woytek de- 
scribed localization of the sclerosing process to one- 
half of the first to fourth lumbar vertebrae in a case 
which also showed changes in two ribs and the base 
of the skull. 

Numerous causes have been proposed as etiologic 
factors of melorheostosis. These include parasitic 
illnesses, infectious diseases, toxic damage, trauma, 
endocrine disturbances, diseases of the sympathetic 
nervous system and vascular diseases. The author, 
however, believes that the most probable etiologic 
factor is a congenital. developmental disturbance. 
He regards osteopoikilosis as related, having a 
similar etiology, and recommends that the two 
conditions be placed in a common group. 

In conclusion, the author discusses the therapy 
of melorheostosis and suggests sympathetic block 
or sympathectomy in the hope that the progression 
of the disease may be averted, or slowed down. 
S. Silvera, M.D. 


Wricut, Perer B. An unusual case of Paget’s 
disease presenting an extraordinary degree 
of osteoblastic activity. ¥. Bone & ‘Foint 
Surg., Jan., 1951, 33-4, 239-247. 

The author reports a case of Paget’s disease 
characterized by an unusual degree of osteoblastic 
activity. The patient was a Negro woman, aged 
twenty-six, who showed an enlargement of the cranial 
and facial bones with an extremely large and pro- 
truding mandible. The nares were flattened and the 
bridge of the nose had almost disappeared. The 
alveolar processes were greatly increased in size and 
the oral mucosa was stretched tightly over the bone. 
The lymphatic nodes were enlarged but not tender. 
There was a fixed thoracic kyphosis, lordosis in the 
lumbosacral area and a lumbar scoliosis. The thorax 
was barrel-shaped. The thoracic wall was pliable and 
there was marked angulation of the costochondral 
junction. The pelvic girdle was abnormal in shape 
and the extremities were small and atrophic. 

Roentgenograms revealed a tremendous thicken- 
ing of the bones of the skull and the face. The 
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vertebrae were collapsed and there was an irregu- 
larity of the cortices of the long bones with cystic 
changes. The appearance of a tibia and fibula, radius 
and ulna was typical of Paget’s disease. At autopsy, 
the pattern of the cells in the sections of bone re- 
moved showed a structure resembling osteitis fibrosa. 

Syphilis was ruled out in the case. Melorheos- 
tosis, thought by some to be a descriptive term and 
not a disease entity, is used to describe marked 
proliferation even of the facial bones and mandible. 
The author believes that the terms leontiasis ossea 
or melorheostosis can apply in his case of Paget’s 
disease which possessed some concomitant findings 
which are so typical of von Recklinghausen’s disease. 
He concludes that at least these two diseases were 
present in his case.—R. S. Bromer, M.D. 


Werzet, U., and Norpmann, F. Ostitis de- 
formans Paget im Frishstadium. (The early 
stage of osteitis deformans Paget.) Fortschr. 
a. d. Geb. d. Réntgenstrahlen ver. m. Rént- 
genpraxis, March, 1951, 74, 315-320. 


The first roentgenographic changes in Paget’s 
disease of the skull are often those of osteoporosis 
circumscripta cranii. A typical case is described. A 
biopsy confirmed the roentgen diagnosis. Roentgen 
therapy was tried but did not arrest the disease.— 


H. W. Hefke, M.D. 


Bactesse, F., and Sarris, C. Métastases os- 
seuses au cours des épithéliomas de la cavité 
buccale, du pharynx et du larynx. (Osseous 
metastases in carcinomas of the oral cavity, 
pharynx and larynx.) ¥. de radiol. et d’électrol. 
& Arch. ad électric. méd., 19§1, 32, 10-15. 


Osseous metastases secondary to carcinoma of the 
oral cavity, pharynx and larynx are extremely rare. 
In reviewing the literature, the authors found only 
17 isolated cases recorded between 1886 and 1946. 
Anatomicopathologic statistics based on autopsy 
material which were published by investigators of the 
English language between 1934 and 1940, however, 
contradict this observation. The largest figure was 
given by Turner and Jafte who, in 8 cases of carci- 
noma of the nasopharynx, noted an incidence of 37.5 
per cent. 

At the Fondation Curie in Paris 3,664 cases of 
carcinoma of the oral cavity, pharynx and larynx 
were treated from 1g19 to 1945. Undoubted osseous 
metastases were demonstrated roentgenographically 
and by subsequent fatal termination in only 14 
instances, or 0.38 per cent. The discrepancy as com- 
pared to anatomicopathologic statistics is attributed 
to two factors: (a) a certain number of metastases 
escape diagnosis by clinical and roentgenographic 
means, and (b) it is impossible to keep a systematic 
check on all the patients until their death. 

The metastases appeared at various intervals. In 
I case they were noted during the course of treat- 
ment; in all others, they developed later, the longest 
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interval being three years and ten months after the 
conclusion of the irradiation. Roentgenographically, 
they were all of the osteolytic type, a fact already 
mentioned by Turner and Jaffe. 

Eight of the 14 patients were subjected to roentgen 
therapy with good palliative effect although recalci- 
fication was obtained in only one.—T. Leucutia, M.D. 


KLEINBERG, SAMUEL. Scoliosis with paraplegia. 
F. Bone & Foint Surg., Jan., 1951, 33-4, 
225-230. 

Paralysis of the lower extremities is an infrequent 
complication of scoliosis. Kleinberg reports a case 
which he states had unusual clinical features which 
made an early accurate diagnosis difficult. It empha- 
sized the importance of early laminectomy and the 
variety of technical detail which may be required 
for adequate decompression of the cord. The pa- 
tient was a girl, twelve years old, who had been 
admitted to a hospital in Puerto Rico at the age of 
ten years with a diagnosis of Pott’s disease, with 
paralysis of the lower limbs. Roentgenograms showed 
on her admission to the hospital an ‘angular 
kyphoscoliosis” at the dorsolumbar level. The basis 
of the scoliosis was apparently a supernumerary 
hemivertebra on the right side between the tenth 
and eleventh dorsal vertebrae. It was finally con- 
cluded that the patient had paraplegia due to an 
osseous deformity of the spine, a congenital scoliosis 
with kyphosis with compression of the spinal cord. 
In the differential diagnosis, the following condi- 
tions were reviewed: tuberculosis, von Reckling- 
hausen’s disease, injury, congenital scoliosis. 

Decompression laminectomy was performed. There 
appeared to be, at operation, a definite constriction 
of the cord in the region of the twelfth thoracic 
and first lumbar as a result of the deformity of the 
spine. When this constriction was removed, an 
easy passage of a probe distal to the area of laminec- 
tomy was observed. The dura was not opened. The 
laminectomy resulted in only partial improvement. 
In an eftort to produce further improvement, and 
enable the patient to stand, and walk, a posterior 
bone block subtalar and_ calcaneocuboid 
arthrodeses were performed on the right foot. After 
a few months, a stabilization operation was per- 
formed on the left foot. After these operations 
the patient was able to stand with the aid of crutches. 

The author discusses the following causes of com- 
pression of the cord complicating scoliosis: unequal 
growth of dura and spinal column, sudden increase 
in scoliosis, anomalous tight dural band, spur of 
bone in the neural canal, angulation of the cord, 
tightness of nerve roots and injury.—R. S. Bromer, 
M.D. 


Kioprer, F. Die Protrusio acetabuli (Otto- 
Chrobak’sches Becken). (Protrusion of the 
acetabulum: Otto-Chrobak’s pelvis.) Fort- 
schr. a. d. Geb. d. Réntgenstrahlen ver. m. 
Réntgenpraxis, March, 1951, 74, 323-328. 
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The author reports 3 cases of protrusion of the 
acetabulum, due to two different etiological factors: 
(a) constitutional developmental disturbance of 
the socket floor, and (b) acquired weakness, 7.¢., a 
localized inflammatory process. 

In the first, or idiopathic, type the involvement is 
bilateral and quite symmetrical. The condition 
occurs mostly in females and may be hereditary. 
It appears at puberty with no previous history of 
trauma or local disease. The one case presented is 
that of a female, aged thirty-five, who started to 
have backache at the age of seventeen. The roentgen 
examination showed the typical criteria of Otto’s 
pelvis. The author draws attention to the arrange- 
ment and course of the stress lines in relation to 
the architecture of the bone trabeculae in the neck 
and head of the femur. Normally, the main stress 
lines are equally developed in the medial and 
lateral halves of the femur. In Otto’s pelvis, they are 
more pronounced on the lateral side because of the 
associated coxa vara deformity. According to Hayds, 
these changed mechanics may be responsible for the 
disease. 

In the second, or acquired, type, there is usually 
a unilateral secondary disturbance of the acetabular 
floor, without evidence of a hereditary or constitu- 
tional factor. The author presents 2 cases. In 1 
case, that of a woman, aged fifty, the head of the 
contralateral femur, following epiphvseal separation 
from an injury at the age of fourteen, has been 
completely absorbed and the neck articulated with a 
pseudojoint at a higher level. In the other, that of a 
woman, aged forty-two, an inflammatory process 
of the right hip joint of long standing produced 
secondary destruction and bulging of the floor of the 
acetabulum. 

The author concludes by discussing the question 
as to whether protrusion of the acetabulum is related 
to congenital dislocation of the femoral head. The 
opinion is expressed that in protrusion of the acetab- 
ulum the socket floor is too thin, allowing bulging 
into the pelvis, while in congenital dislocation it is 
too thick, not leaving enough room for the head of 
the femur and thus encouraging a dislocation. This 
hypothesis was advanced by Schaap and Brentrup 
and endorsed again recently by Hayds, who believes 
that both conditions may occur in the same family 
as related developmental anomalies. The author, 
however, doubts this relationship inasmuch as no 
proof exists that protrusion of the acetabulum has 
been observed in the newborn or small children.—S. 
Silvera, M.D. 


BLoop AND LympH SysTEM 


pE Backer, JEAN, and Lawrence, Joun H. 
1."association de la leucémie a te polycy- 
thémie vraie. (The association of leukemia 
and polycythemia vera.) Presse méd., April 


7, 1951, 59, 461-463. 


FEBRUARY, 1952 


The pertinent literature is briefly reviewed. Out 
of 150 patients treated at the Donner Laboratory, 
University of California, Berkeley, the authors 
present in detail 6 polycythemia vera cases, 1 
myeloid leukemia and 1 lymphatic leukemia case, 
pointing out the close relationship of polycythemia 
vera to leukemia and vice versa. They also note that 
after P* treatment of polycythemia vera the leukemic 
complication is less frequent; hence the advantage of 
this treatment. 

Chronic leukemia and leukemoid reactions are 
frequent complications of polycythemia vera, while 
acute leukemia is rarely so. On the other hand, a 
typical myeloid or lymphatic leukemia may take the 
characteristics of polycythemia vera with leukemoid 
or leukemic reaction. These observations lead the 
authors to suggest that there exists a fundamental 
relationship between polycythemia vera and leu- 
kemia and that the former is a disease of not only 
che erythropoietic system but of the whole bone 
marrow. Thus there is hyperformation of erythro- 
cytes, of leukocytes and of platelets in polycythemia 
vera.—f. N. Sarian, M.D. 


Bonre, G., and Desrue tes, J. La thrombose 


du carrefour aortique terminal. Etude 
clinique et aortographique (intérét des 


clichés multiples). (Thrombosis of the termi- 

nal aortic bifurcation; clinical and aorto- 

graphic study; value of multiple films.) ¥. de 
radiol. et délectrol. Arch. électric. méd., 

1951, 32, 15-20. 

Whereas the indications for arteriography of the 
extremities are now fairly precise, those for aortog- 
raphy are still rather indefinite. This is due to the 
vague symptoms which often characterize the 


clinical picture of thrombosis of the bifurcation of 


the aorta. 

The authors give a detailed description of the 
symptoms, signs and clinical course of aortic 
thrombosis, since they are convinced that this condi- 
tion occurs more frequently than is generally 
realized. Aortography is of great aid not only in es- 
tablishing the diagnosis but also in evaluating the ex- 
tent of the involvement. It would be useless to resect 
the thrombosed lower segment of the aorta if, for ex- 
ample, a second lesion is present higher up. 

The authors state that the technique of aortog- 
raphy for demonstration of aortic thrombosis is well 
known and widely employed. They themselves have 
made routine use of the method since 1946 without 
observing any untoward effects. They would like 
to emphasize the following practical points: 

(1) Site of puncture. The selected site of puncture 
is at the level of the third and fourth lumbar verte- 
brae. At this level the aorta has already given off 
its abdominal visceral branches (celiac trunk, supe- 
rior mesenteric artery, renal artery, inferior mesen- 
teric artery), and therefore a stronger opacification 
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of the bifurcation and iliac vessels is obtained. At 
the same time, the danger of entering the renal artery 
is avoided. In case the thrombosis extends above the 
selected level, a second or third puncture is attempted 
higher up, being always mindful of the fact that the 
needle might have been introduced into a visceral 
artery. A good differentiating maneuver is to dis- 
place the needle, once it has entered the blood 
vessel, at least 1 cm. upward. This would be impos- 
sible in a small caliber artery. As an added precau- 
tion the authors prefer to do the injection of the 
opaque medium manually with the aid of a syringe. 
The resistance encountered during the injection is 
fairly indicative of the type of vessel which has 
been entered. They have several times inadvert- 
ently injected the right renal artery without serious 
consequence due to the fact that the injection was 
made under controlled pressure. 

(2) Pressure. The control of the pressure is also 
important when the injection is made into the aorta 
and there is a complete obliteration of both iliac 
arteries by the thrombosis. The apparatus of Dos 
Santos does not permit a pressure-controlled injec- 
tion so that until the idea of an automatic registra- 
tion of the pressure during the entire injection, as 
proposed by Reboul, is realized, the authors prefer 
to use a syringe. The injecting hand is protected 
from the roentgen exposure by attaching the 
syringe to the needle by means of a long rubber 
tube. 

(3) Multiple films. The authors constructed a 
special roentgenographic table which permits the 
taking of three aortograms at intervals of two 
seconds, beginning immediately after the injection 
of 20 cc. of opaque substance. The serial aortograms 
are indispensable for evaluation of the collateral 
circulation in case of complete obstruction by the 
aortic thrombosis.—-T. Leucutia, M.D. 


LockHart-Mumme_ry, H. E., and SmirHam, 
J. Hittyer. Varicose ulcer; a study of the 
deep veins with special reference to retro- 
grade venography. Brit. F. Surg., Jan., 
1951, 73, 284-295. 

The writers begin their article by wishing to 
dispel the widely held misconception that varicose 
ulcer is the result of long-standing varicose veins. 

They believe patients with varicose veins can be 
divided into three different clinical categories: (1) 
those with varicose veins whose skin in the lower 
leg is perfectly healthy; (2) those with pigmentation, 
induration and even ulceration of the leg; (3) those 
with both ulceration and varicose veins in the thigh 
and leg. 

The writers give a detailed clinical description of 
the above three groups of cases, and their response 
to treatment is discussed. No attempt is made to 
impose a rigorous classification. The authors believe 
a clear distinction between groups | and 2 is essential 
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to a realization that visible varicose veins are not 
the sole cause of these ulcers, if indeed they are a 
cause at all. 

Throughout the article it is stressed that there is 
definite evidence that there is one factor, namely, 
previous thrombosis, which is known to be a cause 
of lower leg induration and ulcer. The writers de- 
cided, therefore, to study deep veins in cases of vari- 
cose ulcer by venography in order to determine to 
what extent abnormal appearances in those veins 
were associated with varicose ulceration. 

According to the writers, venography by the 
standard technique (with the patient lying supine) 
does not approach the root of the problem of varicose 
ulcers, which are thought to be due to man’s erect 
posture and the consequent factor of gravity. They 
therefore decided to obtain venograms with the patient 
as near as possible in the erect position, and injecting 
the radiopaque material into the femoral vein in the 
groin. (In actual practice both ascending supine 
venograms and descending venograms in the erect 
posture are done.) The roentgen technique of de- 
scending venograms is given in detail, and excellent 
normal and abnormal venogram illustrations are 
presented. Difficulties, complications and dangers 
of their roentgen technique are pointed out. 

On the basis of careful and detailed study of 30 
patients, the writers believe that the following con- 
clusions are justified: 

(1) That after thrombosis of the deep veins of the 
leg recanalization (with destruction of valves) does 
occur in the majority of patients. The rate at which 
it does so varies, but it is certainly a slow process 
probably occupying at least twenty years and some- 
times longer before it is complete. This is in agree- 
ment with the observations of Linton and Hardy 
who, in a series of 84 posthrombotic cases explored 
surgically, found evidence of recanalization of the 
femoral vein in all cases. It can be said with cer- 
tainty, however, that venography by the ordinary 
methods is inaccurate and misleading on this point. 
It seems likely that the recanalization proceeds from 
above downwards, probably by the formation of 
small channels that later enlarge and coalesce, 
and that not until a channel has formed throughout 
the whole length of the thrombosed vein can that 
channel be seen by ordinary venographic methods. 

(2) That the occurrence of previous thrombosis 
cannot be excluded either by the patient’s history or 
by a venogram by the ordinary technique. 

(3) That, on the whole, the development of 
intractable ulceration and serious symptoms after 
thrombosis is delayed until recanalization is far 
advanced. It is certain that the circulation in the 
limb must be seriously disturbed by such recanaliza- 
tion, as there is then an unbroken column of blood 
unsupported by valves from the right auricle to the 
lower leg when the patient is in the erect position. 
The venous pressure in such a leg would thus be 
abnormally high and stasis severe, and this would 
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account for the frequent development of bursting 
pain, edema, induration, and ulceration. 

(4) That in other cases showing induration and 
ulceration where previous thrombosis has not oc- 
curred, similar femoral vein insufficiency with back- 
pressure can be demonstrated and is probably the 
causative factor. 

(5) That in patients with varicose veins in whom 
the skin of the lower leg is healthy, the femoral vein 
is normal or nearly so. 

It seems likely that saphenous incompetence with 
obvious varicose veins may occur with or without 
associated deep vein incompetence. It is the latter 
factor which determines the venous stasis in the 
lower leg and predisposes to ulceration, and the 
high pressure in the deep veins may well be the fac- 
tor causing the recurrence of varicosities not infre- 
quently seen after adequate saphenous ligation. 

Finally, the writers state that “many facets of 
the problem of ulceration and its causes remain to 
be examined, and the factors of vasospasm, col- 
lateral circulation, saphenous incompetence and 
femoral incompetence all need further study before 
the full answer can be known.”—R. F. Niehaus, 
M.D. 


Janes, JosepH M., and Ivins, Joun C. A meth- 
od of dealing with arteriosclerotic popliteal 
aneurysms. Surgery, March, 1951, 29, 398— 
406. 


The authors report their experience in the treat- 
ment of arteriosclerotic popliteal aneurysms by 
means of lumbar synpathectomy followed immedi- 
ately or at a later time by extirpation of the 
aneursym. Treatment is urged so that rupture of 
the aneurysm or embolic phenomena may not occur. 
The technique is a modification of that of Linton 
published in 1949. 

The clinical signs of these aneurysms are (1) 
globular pulsating swelling, (2) distinct thrill and 
systolic murmur, (3) congestion and edema of the 
parts beyond, (4) pain and disturbances of sensation 
and (5) erosion phenomena. All of these may not 
occur in any one instance. After a careful history is 
taken, the physical examination is done. The vascu- 
lar status of both lower extremities is evaluated. 
Routine roentgenograms of the knee often show the 
presence of this lesion but an arteriogram gives 
more accurate information as to the size and posi- 
tion of the aneurysm and the extent of the collateral 
circulation. It also aids in the differential diagnosis. 
By means of two portable roentgen-ray machines 
roentgenograms in the anteroposterior and lateral 
views are made almost simultaneously after the 
injection into the femoral artery of 50 cc. of 35 per 
cent solution of diodrast. The patient is previously 
tested by means of an intradermal injection of this 
medium to exclude possible untoward reactions. The 
femoral artery is exposed for the injection by a 
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longitudinal incision and the vessel is isolated with 
a tape. This incision is closed after the injection as 
soon as bleeding has ceased. Several days after this 
procedure lumbar sympathectomy is performed. The 
first, second and third lumbar ganglia and the sym- 
pathetic trunk are removed by the extraperitoneal 
route. The popliteal aneurysm is removed through 
an adequate longitudinal incision over the line of the 
artery. The method of extirpation of the aneurysm 
is described in detail. 

After the operation a modified Robert Jones 
protective dressing is applied from the base of the 
toes to the groin so that the extremity may be 
immobilized without damage to the soft tissues. 
General supportive measures include the intravenous 
use of 5 per cent alcohol in dextrose until 2 fluid 
ounces of whiskey by mouth can be tolerated every 
four hours. Papaverine is administered every four 
hours in 3 grain doses. A heat cradle is placed over 
the trunk and care is taken not to elevate the limb. 
Anticoagulant drugs are considered to be neither 
necessary nor advisable. 

Of the total group of 42 patients 41 were males. 
In half of these cases the aneurysms were unilaterai. 
In 1 case there were additional bilateral femoral 
aneurysms; another patient had aneurysms of the 
left dorsalis pedis artery, and in 1 remarkable case 
there were aneurysms of both iliac and femoral 
arteries in addition to the popliteal aneurysms. 

Twenty patients of this group were treated con- 
servatively. In 7 cases amputation was performed. 
Fourteen patients, presenting 15 aneurysms, were 
treated by operation with or without sympathec- 
tomy. Sympathectomy with subsequent aneurysmor- 
rhaphy gave a good result in 3 cases. An excellent 
result was obtained by aneurysmorrhaphy alone in 
I instance. A similar result was obtained for 1 patient 
who had only extirpation of the aneurysm. 

This report primarily concerns 8 patients with 9 
arteriosclerotic popliteal aneurysms who were 
treated by lumbar sympathectomy followed by 
delayed or immediate extirpation of the aneurysm. 
No deaths occurred in this group and the results 
were considered good in each case.—C. B. Holman, 
M.D. 


Luke, JosepHus C. The deep vein valves; a 
venographic study in normal and postphlebit- 
ic states. Surgery, March, 1951, 29, 381- 
386. 


The author reports data from 52 patients who 
underwent retrograde venography in order that the 
status of the deep veins might be established 
after previous thrombophlebitis of the deep veins. 
He also carried out similar studies on 3 patients 
who were considered to have normal deep veins. 

Two techniques were employed, the first con- 
sisting of direct venipuncture of the common femoral 
vein with injection of 20 cc. of diodrast. The femoral 
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vessels were compressed against the pubic ramus, 
closing the vein centrally. Because abnormal venous 
pressures may result from this method of injection 
the following second technique was adopted. A 
small catheter coudé was introduced through the 
stump of the saphenous vein during the course of a 
high saphenous ligation and its tip was directed into 
the common femoral vein. Diodrast was then 
injected through the catheter and three roentgeno- 
grams were made. The patient held a deep breath 
and strained before each exposure. Retrograde 
venography showed the common and _ superficial 
femoral veins of 2 of the 3 normal patients to be 
without valves. This is regarded as a congenital 
absence of the valves of these veins. Although all 
these patients had slight, chronic enlargement of the 
lower extremity with increased cyanosis and dilated 
cutaneous venules, evidence of cutaneous malnu- 
trition was not present. The author concludes, 
therefore, that the changes in the postphlebitic leg 
are not always the result of venous incompetence 
and increased venous pressures. Nine patients who 
were not expected to have abnormalities of the deep 
veins were found to have varying degrees of retro- 
grade filling when the catheter technique was em- 
ployed. The medium passed through some normal 
valve stations and was stopped by others. The 
author infers, therefore, that valvular efficiency 
varies to some extent in the normal deep venous 
system. 

Cases of 32 patients who had histories of definite 
thrombophlebitis of the deep veins were studied. 
Venipuncture had failed in 10 cases and 4 of the 10 
patients underwent exploration of the common 
femoral vein. In each instance the vein was repre- 
sented by a firm white cord. Microscopic examination 
revealed an organized thrombus with small areas of 
recanalization. There was, therefore, ‘‘almost a 
complete pathologic vein ligation,” but the post- 
phlebitic complications were just as pronounced as 
they were for other patients whose veins were still 
patent. 

In 1 instance the catheter was inadvertently 
inserted through the saphenofemoral junction into 
a large accessory saphenous vein. The roentgeno- 
gram showed retrograde filling of the veins of the 
opposite thigh. This lower extremity had not been 
involved previously by phlebitis and was symptom- 
less. This provided another instance of retrograde fill- 
ing in a supposedly normal venous system. The author 
concludes that significant variations exist in the valves 
of the deep veins and although the saphenous 
valves may be weak or absent these conditions do 
not necessarily lead to pathologic changes in the 
involved lower extremity. He also suggests that the 
damage produced by phlebitis of the deep veins 
has little bearing on the extent, degree and type of 
most postphlebitic complications, because these 
changes may occur in the presence of almost com- 
plete occlusion of the vein, He concludes that 
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there is little rationale in the treatment of these 
patients by ligation of the deep femoral vein. Cor- 
rection of the associated incompetent secondary 
varicose veins, lumbar sympathectomy and _ skin 
grafting are suggested as methods of treatment. 

Complications are said to be extremely rare if 
the patient follows the suggestions presented by the 
author under the title “The New Way of Life.” 
He recommends continued use of the elastic stocking 
and elevation of the affected extremity for fifteen 
minutes after every thirty minutes during which 
the patient had been standing. The affected ex- 
tremity should be raised whenever possible. A bland 
cold cream should be applied to the affected skin 
about every second night, and the patient is cau- 
tioned to avoid any possible irritation of the ex- 


tremity.—C. B. Holman, M.D. 
GENERAL 


GLADSTONE, SIDNEY A. Sponge biopsy in office 
practice: a new method in the diagnosis of 
cancer. ¥.4.M.A4., April 21, 1951, 745, 
1238-1244. 

In this article Gladstone presents a method for 
biopsy of accessible malignant lesions which is easy 
to apply in the office by a relatively unskilled person. 
The procedure consists of firmly rubbing a gelatine 
or cellulose sponge on the surface of the lesion and 
transferring the sponge with the adhering tissue 
fragments to a fixative. Mounting, sectioning and 
staining of the sponge and occluded material are 
done by the techniques used routinely in the patho- 
logical laboratory for the handling of tissue speci- 
mens. In contradistinction to exfoliative techniques 
such as that used by Papanicolaou, the cells ob- 
tained by sponge biopsy present an appearance and 
arrangement which is familiar to the average 
pathologist, and therefore no new cytological 
criteria need be learned. A full description of the 
technical procedures in the method is given, which 
would seem to be sufficient to permit the institution 
of the method in any office. 

In the article there is a discussion of the applica- 
tion of the method to the diagnosis of carcinoma of 
the cervix, rectum, mouth and skin. From the re- 
sults presented a satisfactory degree of accuracy 
appears to be demonstrated, although there is little 


discussion of the false negative results—R. 7. 
Bloor, M.D. 


Ewina, M. R., and Powe tt, T. Some observa- 
tions on the diagnosis of clinically pigmented 
skin tumours. Brit. F. Surg., April, 1951, 
38, 442-454. 


Pigmented sclerosing angioma is a relatively be- 
nign lesion but clinically and grossly may simulate 
malignant melanoma so closely that all efforts should 
be made to differentiate the two conditions as the 
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ultimate prognosis and treatment are so vastly dif- 
ferent. 

The authors (after having had the unfortunate 
experience of making this error of diagnosis in I 
case) present 11 examples of sclerosing angioma. 
They also list 26 cases of pigmented papilloma, 25 
of which had been misdiagnosed as nevus, mole or 
malignant melanoma. Great stress is placed on 
determining the nature of the pigment present, 
whether it is blood pigment hemosiderin, or melanin, 
the former always being present in pigmented scleros- 
ing angioma. However, one is not to be led astray by 
this test, because unless all of the pigment is hemosi- 
derin, an ulcerating melanoma cannot be excluded. 
A reticulin stain to show the angiomatous pattern of 
the sclerosing angioma with the positive hemosiderin 
test is the surest means of establishing the proper 
diagnosis. 

A statistical analysis is given of sclerosing angioma 
as to age, sex, number of lesions, site, pre-existing 
lesions, symptoms and clinical signs. 

The authors state that there is no certain way of 
distinguishing clinically between the two entities 
when the lesion is single. They feel that biopsy is 
indicated in all cases with a wide removal of skin and 
fascia keeping at least 4 to 6 cm. from the margin 
of the tumor on all sides. This they believe will not 
alter the prognosis or disseminate the disease if it 
is malignant, and if the lesion is benign a disfiguring 
surgical procedure is avoided. In the malignant dis- 
ease their choice of treatment is wide excision with 
radical lymph node dissection. Mention is made of 
1 case which was treated by roentgen therapy 
(2,000 r) that cleared completely but the clinical 
diagnosis had been rodent ulcer. 

In discussing the pathology, the authors review 
the early theories and opinions and conclude that 
sclerosing angioma originates in one of the common, 
simple, hemangiomas which for some reason has 
undergone fibrosis. The gross appearance of the two 
tumors may be so much alike that one cannot 
differentiate them. 

A histopathological analysis is made of 123 pig- 
mented tumors examined in the authors’ Department 
of Pathology. These are placed in three main groups 
according to the type of pigment present and its 
situation in the skin. In the first two groups, the 
pigment is melanin which in one is confined to the 
epidermis alone while in the other, the true mela- 
noma, it is diffusely scattered in the adjoining der- 
mis. In the third group the pigment is hemosiderin. 
There are excellent photographs and microscopic 
sections demonstrating the two conditions.—ZL. L. 


Lemak, M.D. 


Witurams, J. Atep. Congenital hemihyper- 
trophy with lymphangioma. Arch. Dis. 
Childhood, April, 1951, 26, 158-161. 

Congenital hemihypertrophy is a condition in 
which the whole of one side of the body is increased 
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in size from birth. More than too such cases have 
been described in the literature since the first report 
was made in 1839. In most cases gross asymmetry 
has been obvious and subcutaneous tissue appeared 
to be thickened. More than half of the cases showed 
other abnormalities in addition to the hypertrophy. 

A case of hemihypertrophy is described which 
involved only the lymphatic elements. The right 
ulna, some of the bones of the wrist and the meta- 
carpals also appeared slightly enlarged. 

Some notes are made on the theories as to eti- 


ology.—P. R. Dirkse, M.D. 


STRANG, CHRISTOPHER. The Looser-Milkman 
syndrome; occurrence in a case of idiopathic 
steatorrhoea. Brit. F. Surg., April, 1951, 
38, 489-498. 

A forty-six year old female patient is described 
who had a complete fracture of the neck of the left 
femur and pseudofractures in the ribs, in the sub- 
trochanteric region of the right femur and in the 
lower end of the left femur. 

In a search for the underlying cause the patient 
was found to have idiopathic steatorrhea. This was 
not causing any alimentary disturbance but there 
was a profound hypochromic anemia associated 
with histamine-fast achlorhydria. 

The patient was treated with vitamin D (100,000 
units daily), calcium and iron for three months, 
this resulting in a dramatic clinical cure with com- 
plete healing of the fractures. She has since been 


observed for three years without developing any 
further symptoms.—¥. ¥. McCort, M.D. 


Jackson, W. P. U. Osteo-dental dysplasia 
(cleido-cranial dysostosis); the “Arnold 
head.” Acta med. Scandinav., 1951, 739, 
292-303. 

A Chinese who settled in Cape Malay had 356 
descendants, of whom 70 have been affected with 
osteodental dysplasia. 

This condition affects far more than just bones 
developing from membrane. The permanent teeth, 
facial bones, sternum, scapulae, vertebrae, pelvic 
bones, long bones, metacarpals and phalanges may 
also show defects (both ectodermal and mesodermal 
structures). The unknown causal agent is operative 
from the fifth week of fetal life for an indefinite 
period, possibly extending into childhood. The name 
“cleidocranial dysostosis” is inadequate; the term 
“osteodental dysplasia” is more appropriate and 
more comparable with the related disorder, achon- 
droplasia. 

More females were affected than males; no evi- 
dence of sex-linkage was noted. There was no evi- 
dence to suggest incomplete penetrance of the trait, 
which might lead to undiagnosed cases. 

All affected members of the family over twenty 
years of age had lost all of their teeth. Other true 
disabilities were postural deformities of the spine, 
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coxa vara, genu valgum, talipes, pes planus, occasion- 
al congenital dislocations, and deformities of the 
pelvic inlet which may even indicate cesarean sec- 
tion.—Charles Nice, M.D. 


Scorr, Rotanp B., and Banks, L. Orro. 
Cleidocranial dysostosis syndrome; report of 
a case in a negro child exhibiting retarded 
growth. dm. F. Dis. Child., March, 1951, 
87, 394-402. 


A case of cleidocranial dysostosis in a four year 
old Negro girl is reported. In addition to the typical 
cleidocranial defects, the child exhibited retarded 
physical, dental and epiphyseal growth as well as 
the absence of the pubic bones. Roentgenograms of 
the child at the age of four days showed only a shell 
of the frontal and occipital bones of the skull. Both 
parietal bones were entirely membranous in type and 
could not be visualized in the roentgenogram. The 
films of the lower extremities at the same age showed 
complete absence of the tibial and femoral epiphyseal 
centers at the knee, also the calcaneus, astragalus 
and cuboid of the ankle. At four and one-half years 
of age, the cranium was large with a wide transverse 
diameter and wormian bones. The pelvis at the same 
age showed wide separation of the ilia and absence of 
the pubic bones. The usual absence of the clavicles 
was shown. 

The authors attribute the defective skeletal and 
physical development to a widespread deficiency in 
the germ plasm which they believe is part of the 
cleidocranial dysostosis syndrome.—R. S. Bromer, 


M.D. 


ALBEAUX-FERNET, M., Derisreux, J., 
KOFF, S., and Bréant, P. Le syndrome de 
Turner (a propos de § observations person- 
nelles). (Turner’s syndrome, with reference 
to § cases observed personally.) Presse méd., 
March 7, 1951, 59, 285-290. 


The authors present a detailed study of 5 cases 
of Turner’s syndrome observed within three years 
of their hospital practice. Short stature and hypo- 
gonadism comprise the main clinical features of this 
syndrome of congenital nature. Diffuse osteoporosis 
(particularly of the dorsal vertebrae and of the pelvis) 
and chondrodystrophy of the spine are constant 
roentgenographic findings. Digital markings of skull 
are often noted. In 1 case where death occurred after 
appendectomy, the autopsy showed a congenital 
subluxation of atlanto-odontoid articulation, in- 
fantile genital organs, normal brain and pituitary, 
tendency of ovaries to cystic degeneration. 

In the female there is often an increase in the 
folliculin stimulating hormone of pituitary and a 
decrease of 17-ketosteroids and amenorrhea. In the 
male, azoosperima is often noted. The authors point 
out that the folloculin stimulating hormone increase 
Is not constant and hence a celioscopic survey of the 
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pelvic organs is of more diagnostic value.—f. N. 
Sarian, M.D. 


Mason, Micuaet L. Irradiation injuries of the 
hand. Quart. Bull., Northwestern Univ. M. 
School, Spring, 1951, 25, 51-59. 


The author states that the increasingly high inci- 
dence of irradiation dermatitis presents a very diffi- 
cult therapeutic problem and that those who are 
exposed to irradiation must be fully informed as to 
the need for taking the necessary precautions and of 
the consequences of carelessness. Indications for 
radiation therapy and the indiscriminate use of this 
agent must be severely censored. 

Irradiation injuries are plaguing, irritating and 
often treacherous as they may not develop for months 
or even years after exposure. 

The hands, the soles of the feet, and the perineal 
and peri-anal regions are particularly liable to irradi- 
ation damage. Figures quoted show a high percent- 
age of irradiation damage to physicians’ hands. 

The author divides the cases of irradiation damage 
into five groups: (1) those individuals whose exposure 
to irradiation consisted of many small or minute 
doses extending over a period of months or years 
representing occupational or vocational hazards of 
irradiation. (2) Those receiving a massive over- 
exposure which occasionally is accidental. Many 
acute over-exposures are due to prolonged fluoros- 
copy in search for a foreign body wherein time passes 
rapidly and is not noticed; others result from over- 
exposure during diagnostic fluoroscopy and cases 
are quoted where commercial use of the fluoroscope 
has caused damage. (3) Those whose injury was 
occasioned by irradiation designed to destroy some 
lesion of the skin or some of the cutaneous append- 
ages (hair). (4) Those injured by radiation dermatitis 
following treatment of some deep-lying condition; 
familiar locations are the abdominal wall and the 
back. (§) Irradiation for infection at times was for- 
merly overdone and produced damage. 

Irradiated skin shows considerable sensitivity to 
other irritants such as chemical, mechanical, and 
bacterial agents, to further irradiation and to the 
effects of sunlight. The author states it seems highly 
illogical to treat roentgen dermatitis with further 
irradiation as has been done in some instances with 
the use of radon ointments or beta radiation. 

The pathologic picture of irradiation dermatitis 
with its fibrosis, atrophy, telangiectasis and obliterat- 
ing endarteritis is well recognized by all pathologists. 

Radiation carcinoma is more frequent after pro- 
longed minimal exposure to the soft alpha and beta 
rays and is usually the squamous cell variety, al- 
though occasionally a basal cell type may form. 
The incidence of malignancy in irradiation dermatitis 
of the hands is definitely higher than that evidenced 
by irradiation dermatitis in general. Time factor is 
important in that if radiodermatitis lasts long enough 
a carcinoma will eventually develop in it. 
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Reactions to irradiation of the skin may take on 
one of two forms, the acute reaction which follows 
quickly after the exposure to large doses of roentgen 
rays, radium or atomic radiation and the chronic 
reaction which may appear either as a sequel to the 
acute reaction or as a delayed response to repeated 
minimal exposures. Certain areas of the skin, par- 
ticularly the finger tips, tend to thicken and crack, 
the nails become brittle, irregular and crack easily 
and are prone to develop foci of low grade chronic 
infection. Carcinoma will be found in small ulcers or 
keratotic plaques. 

The treatment of irradiation dermatitis of the 
hands is removal of the involved skin. This must be 
done early before ulceration and carcinomatous 
breakdown occur. The problem of treatment of 
lymph node involvement is still unsettled; however, 
the author states that whenever the lymph nodes 
are palpably enlarged a radical dissection is indi- 
cated.—¥. H. Gilmore, M.D. 


Jorc, M. E., and Acurrre, J. A. Nuevas con- 
tribuciones al problema de la falta de elimi- 
naci6n del dioxido de torio coloidal empleado 
como medio de contraste radiolégico. (New 
contributions to the problem of faulty elimi- 
nation of colloidal thorium dioxide when 
used as a roentgenological contrast medium.) 
Radiologia, Panama, March 1951, 7, 79-87. 


In confirmation of previous studies, the authors 
present 2 additional cases showing delayed elimina- 
tion and discuss the dangers inherent in the use of 
thorium dioxide for diagnostic purposes. In the 
first case, a routine ascending pyelogram was made 
in 1940, using colloidal thorium as a contrast medi- 
um. Fifteen months later, a roentgenogram of the 
abdomen disclosed shadows of metallic density 
above the renal areas, which were not present prior 
to the examination with thorotrast. In the second 
case, an appendectomy was performed in 1933. 
Six months later, thorium dioxide was administered 
intravenously because of suspected liver disease. 
At operation pus and calculi were found in the gall- 
bladder. Following surgery, roentgenograms dis- 
closed thorium dioxide in the liver and gallbladder. 
In 1950, seventeen years after its administration, 
a roentgenogram showed a persistence of the thorium 
deposits in the liver, spleen, ganglia and paraverte- 
bral regions. 

Because of its irritative qualities and radioactivity, 
the authors advise that other media rather than 
thorotrast should be used for diagnostic purposes.— 
M. M. Friedman, M.D. 


RADIATION THERAPY 


J. GaARrott, Moutper, Peter V., and 
Enerson, Daniet M. Pathogenesis and 
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treatment of the postirradiation syndrome. 
F.4.M.A., March 10, 1951, 745, 704-711. 


The postirradiation syndrome was studied in 
dogs both as to its manifestations of hemorrhage, 
infection, anemia and malnutrition and as to its 
treatment. The lethal dose of whole body roentgen 
irradiation for dogs is 300 to 325 r and is probably 
close to that of man’s. Doses of 450 r were used in 
this study. 

Hemorrhage was present in all dogs in many and 
varied locations, but probably was not the most 
frequent cause of death. Its cause is complex. Throm- 
bocytopenia is invariable and severe between the 
eighth and twelfth days and is not corrected by 
transfusion. Clotting time was usually prolonged but 
might be normal terminally. Prothrombin time was 
not significantly altered. The presence of a heparin- 
like substance was suggested in some animals. 
Protamine sulfate and toluidine blue, particularly 
the latter, are effective in many cases. Blood trans- 
fusion was without effect as far as bleeding was 
concerned. Rutin and ascorbic acid are suggested on 
theoretical grounds to protect the capillaries. 

Infection in irradiated cases is probably a com- 


‘bined result of increased number of portals of entry 


due to injury, leukopenia and low antibody titer. 
Severe leukopenia occurs in a few days and is not 
altered by transfusion. Animals were given passive 
transfer of antibodies using antidistemper serum, 
tetanus antitoxin, gas gangrene antitoxin, and fre- 
quent transfusions, all without effect on survival. 
Aureomycin increased average survival time from 
eleven days for untreated dogs to seventeen days for 
treated dogs, but none survived. The combination 
of aureomycin and frequent transfusions gave signifi- 
cant prolongation of survival time with 2 of 11 dogs 
still living after eighty-two and ninety-six days. 

Anemia was acute and severe if the animal sur- 
vived ten to fourteen days. The cause is not entirely 
explainable on the basis of hemorrhage, lysis, 
blood volume changes, agglutination nor increased 
phagocytosis. Treatment is transfusion. Secondary 
anemia occurs between the fourth and sixth weeks 
if the animal survives and is probably due to marrow 
hypoplasia. Treatment is both by diet and by trans- 
fusion. 

Nutrition becomes complicated one to two weeks 
after exposure because of diarrhea, anorexia and 
vomiting, and parenteral feeding is necessary. There 
are ulcerations and edema of the gastrointestinal 
tract, the nitrogen excretion in the urine is increased 
and the serum proteins are decreased, particularly 
the serum albumin.—H. 7. Klos, M.D. 


DausresseE, E. Une méthod de traitement des 
staphylococcies du visage; le rdle de la radio- 
thérapie. (Method of treatment of staphylo- 
coccal infections involving the face; role of 
radiotherapy.) ¥. delge de radiol., Dec., 


1949, 32, 249-259. 
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There are several manifestations of staphylococcal 
infections involving the face of which the commonest 
is acne vulgaris. The object of this article is to estab- 
lish clearly the etiological factors and to outline an 
effective method of treatment. 

The development of infectious foci at the level of 
the skin of the face reflects a deficiency in the defense 
mechanism of the body. Inflammatory reactions are 
mostly due to staphylococcal infections which must 
be treated from the onset, with local antiseptics and 
injections of heavy metals. Poor carbohydrate 
metabolism contributes largely to lowering the 
immunity threshold of the body and must be cor- 
rected. Estrogenic substances are a useful adjunct 
in young women. 

A predominant part is played in the treatment of 
acne vulgaris by low voltage roentgen therapy 
(60-90 kv.) with fractional doses, up to 600-800 r 
to each area given over a period of six to ten weeks. 
Excellent therapeutic results have been observed 
in staphylococcal infections of the face when the 
combined measures outlined above have been prop- 
erly applied.—fean Bouchard, M.D. 


Fucus, Georc. Die kombinierte Ro6ntgen- 
Kurzwellen-Therapie entziindlicher Erkran- 
kungen. (Combined roentgen and short wave 
therapy of inflammatory diseases.) Strahlen- 
therapie, 1951, 84, 459-466. 


Until two -_ ago inflammatory conditions were 
treated at the Kaiser Franz-Joseph-Spital in Vienna 
by roentgen irradiation with small doses according 
to the method of Heidenhain and Fried. Since then 
the author has employed a new method consisting 
of an association of roentgen therapy (with even 
smaller doses) and short wave therapy in various 
combinations. The very acute inflammatory proc- 
esses, as for example, furuncles and carbuncles in 
the initial stage, are treated with short wave appli- 
cation followed immediately by roentgen irradiation 
with doses of 10-30 r. In the subacute and chronic 
cases the short wave therapy and roentgen therapy 
are alternated on successive days. In chronic joint 
lesions good results are obtained from a combination 
of short wave therapy applied the first and second 
days and roentgen therapy given on the third day. 
The method lends itself to considerable individualiza- 
tion, depending on the type of inflammation and the 
clinical course of the disease. 

Roentgen rays of three qualities are employed. 
In superficial lesions of the skin 100 kv. with 3 mm. 
Al; in somewhat deeper lesions, as for example 
lymphadenitis, 120 kv. with 5 mm. Al; and in all 
bone and joint lesions 150 kv. with 5 mm. Al are 
used. The short wave therapy is carried out with 
waves of 6 m length by following the technique of 
Schliephake-Liebesny with personal adaptation to 
various conditions. Although superficial infiltrations 
can conveniently be treated with unipolar applica- 
tion, the author prefers in all instances the bipolar 
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applications with electrodes of various sizes to obtain 
a more suitable field distribution. The distance of 
the electrodes from the skin is 2 cm. in superficial 
lesions and 10 cm. in deep-seated lesions, as for exam- 
ple pneumonic infiltrations. 

The total number of patients treated during the 
two year period was 86. The author analyzes in 
detail the results obtained in these patients, and 
includes brief résumés of the more interesting cases 
to illustrate the salient points of treatment and 
clinical response. 

The conclusion is reached that the combined 
method is of definite value in the acute circum- 
scribed inflammations as well as in the chronic 
articular processes. If a careful technique is used no 
untoward effects need be feared. Since the action of 
the short waves is different from that of the roentgen 
rays, the combined use of the two agents leads to a 
broadening of the therapeutic effect with a corre- 
sponding improvement in the results.—T. Leucutia, 


BuscHKe, Franz, and Cantrit, Simeon T. 
Radiation therapy of carcinoma of the 
vagina. Radiology, Feb., 1951, 56, 193-201. 


Carcinoma of the vagina should not be considered 
incurable. Prognosis in cases treated by adequate 
radiation therapy compared favorably with that of 
cancer of the cervix with comparable extension of the 
disease. 

Reported are 10 cases of carcinoma of the vagina 
treated between 1942 and 1946. Six of these patients 
are well without clinical signs of active disease for 
periods of three to six and one-half years. For evalu- 
ation and comparison of results the classification 
proposed by Courtial was followed. From the results 
obtained and the summarized results of radiation 
therapy at the Institut du Radium in 31 cases, it is 
concluded that insufficient external irradiation is 
responsible for the poor results in many instances. 

Treatment consisted of radical external roentgen 
therapy complemented by local radium application. 
Exact details of treatment are given. Using 800 kv. 
radiation in all except one of these cases, roentgen 
therapy was given through four oblique fields, 
centered toward the vagina. An average of about 
3,400 r/skin per field was given in forty-one to sixty- 
eight days. This was followed by local application 
of radium, with the estimated maximum dose to the 
vaginal wall ranging from 4,000 to 19,000 gamma 
roentgens, the 10,000 gamma roentgen level being 
exceeded in 4 of the 10 cases. In no case did a fistula 
develop even when there was massive involvement 
of the rectovaginal septum. No marked early or 
late reaction of the bladder was seen.—d. W. 
Sommer, M.D. 


DiPa.ma, S. A new colpostat for the radium 
treatment of carcinoma of the cervix. 4m. 7. 


Obst. & Gynec., Sept., 1950, 60, 680-683. 
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In the new applicator, the author has taken the 
ametal rubber inverted T and added to it, at the 
level of the center of the cross ovoid, two ametal 
rubber arms at the end of which an ovoid is attached. 
In this manner all the centers of activity are con- 
tained in a single applicator consisting of uterine 
tube and three ovoids, each constituting an integral 
part of the applicator (Fig. 1). The ametal rubber 
arms joining the lateral ovoids to the cross ovoid are 
of sufficient thickness to provide the necessary rigid- 
ity to prevent positional changes. They are thin 
enough to permit bending back at the time of inser- 
tion in the vagina. Ametal rubber is not hard, but 


Fic. 1. Colpostat for radium treatment of carcinoma 
of cervix. (Reproduced by permission from 
DiPalma, S. 4m. F. Obst. & Gynec., Sept., 1950, 
60, 680-68 3.) 


soft and pliable, yet provides rigidity with thickness. 

A conservative conization of the cervix is done, 
the applicator is introduced and placed in the 
position. It is not necessary to carry out the coniza- 
tion of the cervix. The author prefers it for two rea- 
sons: first, the cross-ovoid can actually be placed 
in the cervix; and second, the extent of invasion 
may be ascertained, quite often, grossly. 

When pressure is applied by packing, the lateral 
ovoids are pushed laterally and upward, thus bring- 
ing them more closely to the parametrial area. The 
proper position of the applicator is maintained 
throughout the treatment period by packing. 

The most commonly used distribution is as fol- 
lows: three tubes of 10 mg. each in the uterine tube; 
one tube of 5 mg. in the cross-ovoid; and one tube of 
10 mg. in each lateral ovoid. This distribution is in 
accordance with the original Regaud method. 
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Dosages of 8,000 to 10,000 millicurie hours over 
periods of from six to ten days are employed with 
continued application and no interruption. 

The most satisfactory applicator has a tube length 
of 5 cm. and an over-all length of 5.5 cm., the diame- 
ter of the cross-ovoids is 1.7 cm., and the actual 
length of each of the three ovoids is 3.0 cm. The 
active length of the tube in each ovoid is 1.8 cm. 
The important dimension is the distance between 
the lateral ovoids. In the applicator here illustrated 
this distance is 5.0 cm. (Fig. 1). 

With the dosage and distribution described, the 
amount of radiation at the vaginal wall remains 
within limits of tolerance. Though the dose at the 
cervix is apparently high, no damage is done since 
the cervical tissues can absorb extremely high 
dosages. 

Attention is directed to the absence of so-called 
intense radiation reactions following the technique 
here described. The bladder and rectum are practi- 
cally automatically protected when the applicator is 
inserted properly. The distances to the rectal and 
bladder mucosas from the active tubes are safe 
and maintained so during the entire treatment 
period. Severe proctitis, cystitis, vaginitis, followed 
by breaking down of tissue, do not constitute ex- 
pected reactions if the treatment is performed prop- 
erly. The applicator is easily handled due to its 
light weight and can be inserted accurately by any- 
one versed in gynecological procedure.—S. T. Tager, 
M.D. 


DausressE, FE. Une nouvelle technique de 
traitment du cancer du rectum par le radium 
et le rayon X. (New technique for the treat- 
ment of cancer of the rectum with radium 
and roentgen rays.) ¥. be/ge de radiol., Dec., 
1949, 32, 260-275. 


The author disagrees with Lamarque and others 
who believe that radium treatment of cancer of the 
rectum should be abandoned, and he believes that 
adequate intracavitary radium therapy is feasible 
in cancer of the rectum. 

He considers that cylindrical cell carcinoma of the 
rectum is generally accepted as radiosensitive and 
that both radium and roentgen therapy are capable 
of destroying the cancer cells of atypical cell, mucous 
cell or glandular type of carcinoma of the rectum. 
Low voltage contact roentgen therapy appears to 
be inadequate for the treatment of tumors of large 
volume. 

Cancer of the rectum must be made readily acces- 
sible for adequate irradiation and a preliminary 
colostomy is often necessary. During the period of 
treatment the patient must be fasting and maintained 
on intravenous feeding. Under spinal anesthesia the 
anal sphincter is dilated and long 2 mg. radium 
needles are implanted. The rectum is well packed 
with gauze and the anal canal is closed with strong 
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sutures. If necessary, because of the size of the tumor, 
a two-stage implantation of radium needles with an 
interval of three to four weeks may be performed. 

Supplementary external roentgen therapy is 
used to treat neoplastic spread to adjacent struc- 
tures and lymphatics, through anterior and posterior 
fields.—Yean Bouchard, M.D. 


Witper, HELENoR CAmpBELL, and Maynarp, 
Russert M. Ocular changes produced by 
total body irradiation. dm. F. Path., Jan.— 
Feb., 1951, 27, I-19. 


The ocular changes produced by total body ir- 
radiation were studied in animals as follows: (1) 
21 goats and 31 pigs receiving varying amounts of 
total body ionizing radiations at Operation Cross- 
roads; (2) 24 pigs receiving total body roentgen-ir- 
radiation, and 4 fetuses from roentgen irradiated 
sows; (3) 24 control animals. 

The eye changes produced by total body irradia- 
tion from the Bikini experiment and total body roent- 
gen irradiation were essentially the same. Many of 
the manifestations were similar to those seen in 
other organs of animals receiving large doses of 
radiation. These consisted of hemorrhagic phenome- 
na in the conjunctiva, choroid, retina and anterior 
chamber. Bacteria were found in the ciliary body 
and choroid in several of the animals. 

The most consistent finding was the occurrence 
of small vacuoles in the cortical region of the lens 
which was found in 57.5 per cent of the eyes examined 
from the Bikini experiment and in 58 per cent of the 
eyes examined from the roentgen irradiation experi- 
ment. However, in the normal control group its 
occurrence was found in 65 per cent of the eyes 
examined. The eyes of fetuses from sows which had 
received 400 to 600 r total body irradiation showed 
more extensive damage which included periretinal 
edema and massive subretinal hemorrhage with 
complete retinal detachment in several instances. 
The lenticular changes were also more severe with 
advanced degeneration of the deeper fibers. 

The authors conclude that for the most part the ocu- 
lar changes produced by radiation were the result 
of bone marrow depression and secondary systemic 
changes rather than a direct effect of radiation. 
Vacuolization of the lens was present in many of 
the irradiated animals but was also fourd in the 
controls and therefore was not considered a specific 
manifestation of the irradiation. The marked de- 
structive ocular changes produced in the irradiated 
fetuses were in contrast to the minimal changes 
found in the adult animals. The exposure occurred 
when the tunica vasculosa lentis was still present, 
signifiying a period of most rapid growth and meta- 
bolic activity. The lens would therefore be most 
susceptible to deficiencies of nutrition. Cataract 


formation was not seen. However, all animals in 
this study died or were killed within six months of 


Abstracts of Radiological Literature 


327 


exposure and it may be that a prolonged study of 
animals receiving sublethal irradiation would re- 
veal the development of cataracts. 

Although the secondary effects of ionizing and 
roentgen irradiation were similar in the eyes of both 
pigs and goats, there were no ocular changes which 


could be attributed unequivocally to irradiation.— 
F. P. Storaasl, M.D. 


GREEN, AnTHONY. Low voltage x-ray therapy 
with a beryllium window tube. Part I. 
Introduction and advantages. Brit. F. Radiol., 
March, 1951, 24, 134-135. 

The usual arrangement for administration of 
Grenz rays includes a very fragile Lindemann win- 
dow. A tube has been: manufactured with a much 
more sturdy beryllium window. This tube operates 
with 4 to so kv. and current up to so ma. The dose 
rate is 60,000 r/min. at a distance of 10 cm. The most 
convenient method of describing the penetration is 
by designating the depth at which 50 per cent of the 
beam has been absorbed. 

One advantage of the beryllium window tube is 
the wide range of penetration available. At one 
extreme, 50 per cent of the intensity is absorbed in 
0.14 mm. of tissue, and at the other extreme, in 3 
cm. of tissue. The high dose rate permits use of a 
long focal distance when the softest rays are not 
necessary, and thus it is useful for superficial treat- 
ment of wide areas. Also, it is possible to treat 
rapidly, as, for example, a hemangioma in a child 
in five seconds. The very soft rays available permit 
an adequate dose to the surface of the skin without 
injury to the hair follicles which are at a deeper level. 
Added intense doses may be administered to areas 
of skin which have had previous treatment, as in 
lichen planus, with much less chance of late effects. 
A further advantage is that low integral doses are 
given to large fields with relatively high incident 
roentgen doses.—E. F. Lang, M.D. 


Jennincs, W. A. Low voltage x-ray therapy 
with a beryllium window tube. Part II. 
The achivement of optimum depth dosage 
distributions—from the physical standpoint. 
Brit. F. Radiol., March, 1951, 24, 135-142. 


Measurement of the physical characteristics of 
these long wavelength radiations is difficult. The 
author used a modification of the accepted ionization 
technique, with the soft qualities being transmitted 
by a fine nylon grid electrode, and deriving the high 
dose rate readings. 

Charts are presented relating the kilovoltage, 
filtration, target-skin distance, field size, and the 
radiation penetration. This latter term is expressed 
as the depth at which the dese is one-half of the sur- 
face dose, and also the depth at which the tissue dose 
is one-tenth of the surface dose. 

It was found that treatment given with a low 
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voltage and high filtration to produce a given pene- 
tration led to a beam which decreased rapidly in 
intensity beyond the desired thickness of irradiated 
tissue; while a higher voltage and less filtration to 
produce the same depth dose, decreased more slowly, 
and was therefore less desirable. Practically, changes 
in field area affect the depth dose only slightly, and 
are generally ignored. On the other hand, changes in 
the target-skin distance are important because of the 
filtration effect of the air when dealing with soft 
beams. 

An interesting and valuable composite graph is 
presented which relates the most desirable and least 
desirable fall off ratio to the kilovoltage and simul- 
taneously to various dose rates, from 100 to 100,000 


r/min.—E, F. Lang, M.D. 


Henpt ass, R. F. Low voltage x-ray therapy 
with a beryllium window tube. Part III. 
Technique reactions and results. Brit. F. 
Radiol., March, 1951, 24, 142-147. 


In using this type of treatment, the beam is de- 
fined by lead foil masks which can be easily cut and 
moulded to body contours. The distance must be 
carefully measured, as the dose rate and quality are 
affected by this factor. The high dose rates available 
are of considerable value, especially in the treatment 
of children. 

Following irradiation there are three waves of 
erythema. In the case of 80 kv. therapy the second 
wave is usually the only one observed, and the third 
is rarely seen. With the low voltages used with the 
beryllium window tube, the third wave is of greater 
importance, and it develops between thirty and sixty 
days after the treatment. The first and second waves 
frequently overlap. When the third wave of erythema 
advances to moist desquamation, the pattern of the 
reaction is constant, despite some irregularity in the 
physical variation in intensity over the field. This 
phenomenon is explained on the basis of differential 
effect on the small blood vessels. This supposition 
is strengthened by the observation that the maximum 
skin reactions occur at depths of 1 and 5.5 mm. 
below the skin surface with various penetrations. 
These two levels are also approximately those of 
the vascular plexuses of the skin. It is important to 
remember that if more than 500 r is administered, 
a second dose cannot be given before two months 
because of the third wave of erythema. 

The restriction of most of the beam to a thin layer 
permits safe treatment of lesions near epiphyses, or 
of scrotal dermatoses. The treatment of large areas 
of skin is much facilitated. Rapid intracavitary ir- 
radiation can also be administered.—E. F. Lang, 
M.D. 


Kepp, RicHarp Kurt, Miier, Kurt, and 
Reicu, Hersert. Die Bedeutung des Zeit- 
faktors bei Bestrahlung der menschlichen 
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Haut mit schnellen Elektronen. (The signifi- 
cance of the time factor in irradiation of the 
human skin with fast electrons.) Strah/en- 
therapie, 1951, 84, 225-244. 


Kepp, Miller and Paul formerly published cer- 
tain data on the skin reaction obtained with fast 
electrons which were produced by the 6 mev. beta- 
tron of the Siemens-Reiniger-Werke A. G., installed 
at the University of Gottingen. It was found that 
when equal surface doses were given, the skin reac- 
tion was considerably stronger with fast electrons 
of 3.5-4.0 mev. energy than with roentgen rays of 
200 kv. energy. This greater intensity was attributed 
to the relative increase of the depth dose up to a 
certain peak immediately underneath the skin in the 
case of the fast electrons, whereas the depth dose of 
the roentgen rays shows a continuous uninterrupted 
fall. It was further found that the intensity of the 
reaction rose with increase of the surface dose, in- 
crease of the electron energy and, surprisingly, also 
with increase of the dose rate. In connection with this 
latter it was observed that, if a certain dose was ad- 
ministered at a rate of 1,000 r/min., the correspond- 
ing skin reaction was considerably higher than when 
it was administered at a rate of 300 r/min. under 
otherwise identical conditions. 

In the present article the authors give the results 
of a series of new experiments which they performed 
in an attempt to study more accurately the signifi- 
cance of the time factor in the protraction of the 
irradiation with fast electrons. Several areas of 2.4 
cm. in diameter on the thighs of 14 persons were 
irradiated through windows of lead of 0.2 cm. thick- 
ness with 3 mev. electrons. The range of the tissue 
penetration of these electrons was 12 mm. and the 
depth dose rose to a maximum of 140 per cent of the 
surface dose at 4 mm., after which it rapidly fell to 
practically zero at 12 mm. The skin reaction was 
observed daily at the same hour for at least forty 
days, the photometer of von Witte being used to 
measure the variations in the intensity of the ery- 
thema. Seven persons received total doses of 600- 
1,300 r per area given at rates varying from 100 to 
1,600 r/min. In all instances, the administration 
of an equal surface dose with higher dose rates re- 
sulted in a correspondingly stronger skin reaction. An 
equal skin reaction was observed when a surface dose 
of 600 r was given at a rate of 1,500 r/min., or a dose 
of 800 r at a rate of g00 r/min., or finally a dose of 
1,000 r at a rate of 300 r/min. For control purposes 7 
persons were irradiated with the stated surface doses 
at the specified dose rates, and equal skin reactions 
were obtained. 

According to the authors, the greater influence of 
the time factor on the skin reaction when irradiating 
with 3 mev. electrons as compared to irradiation with 
200 kv. roentgen rays is due to the different type of 
ionization. In the case of fast electrons, the ioniza- 
tion produced in the tissues is less dense and there- 
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fore the recovery of the cells from the fewer hits is 
faster, whereas hard roentgen rays lead to the emis- 
sion of large clusters of ions resulting in greater ion 
density and a considerably slower biologic recovery. 

The practical value of the aforementioned experi- 
ments lies in the fact that by using low dose rates it 
is possible to irradiate with fast electrons a certain 
deep-seated lesion with less damage to the skin than 
can be accomplished with the conventional 200 kv. 
roentgen therapy.—T. Leucutia, M.D. 


Beare, J. Martin, and CHeeseman, E. A. 
A localized outbreak of tinea capitis (M. 
audouini) in Northern Ireland. Arch. Dis. 
Childhood, April, 1951, 26, 149-157. 


An extensive local epidemic of tinea capitis oc- 
curred from June, 1948, to August, 1949, in which 
368 children out of a population of 3,000 under the 
age of seventeen years were infected, from a total 
population in a municipality of about 12,000 in- 
habitants. 

Rather interesting observations are made on the 
rate of development of the epidemic, the age and sex 
incidence, and comparison of the members involved 
in various schools. 

Of the 368 infected children, 278 were submitted to 
roentgen epilation. Of these, 266 were cultured and 
in 252 cases Microsporon audouini was grown. In 
the other 14 no pathogen was isolated. During the 
course of mass epilation, there was a necessary wait 
for some cases and during this time a considerable 
number improved to the degree that epilation was 
not necessary. Eighty-seven cases were considered to 
have had spontaneous cures, having had no speci- 
fied treatment, although some had had various home 
remedies. Only 1 case which was successfully epi- 
lated suffered a reinfection. The reinfected area was 
away from the areas originally involved, and the 
secondary infection was cleared by extensive manual 
epilation. 

The value of Wood’s light in the detection of in- 
fection in children as well as the impression that the 
most important clinical sign of the disease is dan- 
druff is emphasized. 

An interesting account is given of a pair of infected 
twins. From one a positive culture was obtained and 
roentgen epilation ordered, but the mother refused 
for a period of nine months, after which she returned 
with the patient who now was found to be free of 
infection. The culture of the second twin grew no 
pathogenic organism and therefore this twin was 
treated with local applications of ointment. After 
nine months, on examination with Wood’s light, she 
was still found to be infected. A positive culture was 
obtained, and the tinea subsequently cleared by 
roentgen epilation. During this time the mother 
apparently made no attempt to keep separate the 
clothing, combs, etc. of these two children.—P. R. 


Dirkse, M.D. 
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Wo tr, Bruno. Strahlentherapeutische Beein- 
flussung der Hochdruckkrankheit. (The in- 
fluence of radiation therapy on hypertension.) 
Strahlentherapie, 1951, 84, §59-566. 


Thirty-four patients (11 male, 23 female; ages 
42-77. years) with hypertension were observed 
for two years after radiation therapy. A favorable 
effect was noted on the level of the blood pressure, 
but more particularly on the subjective symptoms: 
at the end of three months, 72 per cent of the patients 
showed a material subjective improvement over 
their preirradiation state, and, after twenty-two 
months, this improvement persisted in 12 of 20 
patients (60 per cent). 

A dose of 300 r was administered three times at 
intervals of eight to fourteen days through a 10 
by 15 cm. port directed at the 5—12th thoracic sym- 
pathetic ganglia (200 kv., 15 ma., with 1 cm. Cu 
at 30 cm. focal skin distance). This series was re- 
peated “according to the reaction” in six to eight 
weeks. 

Seven cases showed no depression of blood pres- 
sure, even after the second series. The typical course 
of the others was a depression of blood pressure in 
two to four weeks. The greatest depression occurred 
in one to four months and was maintained for several 
months. Then gradual increase of the pressure en- 
sued so that, at eighteen months, values only slightly 
below the preirradiation levels were observed. Of 
13 cases with only slight depression of blood pres- 
sure, or with early re-evaluation, 11 showed a renewed 
or further depression of pressures after one to three 
additional treatments. 

The beneficial effect of irradiation is attributed to 
alterations in nerve cell metabolism induced by 
changes in ion concentration and cell permeability. 
These changes are presumed to give rise to centrip- 
etal impulses from the irradiated vegetative nerve 
centers to the mid-brain, impulses which depress 
blood pressure.—H. G. Moehring, M.D. 


LeseNDE, MANvuEL. Consideraciones clinicas y 
roentgenterapia en las adenitis tuberculosas. 
(Clinical considerations and roentgen therapy 
in tuberculous adenitis.) Radiologia, Buenos 
Aires, March, 1951, 72, 33-38. 


The author deals extensively with the clinical 
picture, differential diagnosis and clinical classifica- 
tion of tuberculous adenitis. He also gives a detailed 
description of the various methods used for its 
treatment, paying special attention to the different 
techniques of roentgen therapy employed by several 
investigators. 

His own series includes 120 cases from the Service 
of Prof. Maissa of Hospital Ramos Mejia. A cure by 
roentgen therapy alone was obtained in go per cent 
of the cases. Patients with involvement of the intra- 
thoracic and abdominal lymph nodes were omitted 
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from the study so that the excellent results secured 
refer only to cases with tuberculosis of the peripheral 
lymph nodes. 

The following technique was used: 

(1) Early tuberculous adenitis. A protracted dose 
of 450 r was given in 10 days, starting with Ioo r. 

(2) Advanced tuberculous adenitis. A protracted 
dose of 700 r was given in 12 days, starting with 
Igor. 

(3) Caseous tuberculous adenitis. In this form the 
irradiation was started with an anti-inflammatory 
dose of 50 r which was then gradually raised as the 
healing progressed. In case of abscess formation, the 
pus was aspirated from the lymph node with a smail 
needle and the anti-inflammatory treatment con- 
tinued. The same procedure was followed if the 
breaking down of the lymph node resulted in fistu- 
lization. After the acute inflammatory stage had sub- 
sided the irradiation was continued with the tech- 
nique described in (2). 

(4) Fistulous tuberculous adenitis, complicated by 
ulcers with keloid borders. In this form the treat- 
ment was given by administering 120 r until, in 
certain cases, a protracted dose of goo-1,000 r was 
reached. 

All patients were re-examined four to six weeks 
after the completion of the treatment and if the 
lesion was not entirely healed a complementary 
series of irradiation was undertaken. 

The author concludes by stating that roentgen 
therapy is the most effective method for the treat- 
ment of tuberculous adenitis.—T. Leucutia, M.D. 


Moutrnarp, J. Le traitement par le radium 
des reliquats adénoidiens. (Méthode de 
Crowe-Burnam). (The treatment of residual 
adenoid tissue by radium [Crowe-Burnam 
method].) Ann. d’oto-laryng., 1951, 68, 
72-86. 


Radium acts on adenoid tissue in the lateral naso- 
pharyngeal walls where it is inaccessible to the 
adenotome. Hypertrophy of this tissue causes deaf- 
ness by obstruction of the eustachian orifice; infec- 
tion may cause recurrent otitis media or catarrhal 
inflammation of the eustachian tube. 

The Crowe-Burnam applicator contains 50 mg. of 
radium over an active length of 1.6 cm., filtered by 
0.3 mm. of monel metal. With this filtration, which 
is the most important physical characteristic of the 
applicator, 93 per cent of the emitted energy is in the 
form of beta radiation which is almost completely 
absorbed in 3 mm. of tissue. The output is 370 rep 
per minute. 

The author made tests with this applicator by 
contact applications on the forearm of 15 subjects. 
After an application of 5, 10 or 20 minutes, an 
erythematous reaction limited to the active length 
of the radium appeared within a few hours and sub- 
sided in two to eight days. After a latent period of 
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two to three weeks, during which time the skin ap- 
peared normal, a second reaction developed, char- 
acterized by marked erythema with an exudate and 
lasting two to three weeks. After one year, only a 
thin, lightly pigmented scar was visible. 

The reactions of the nasopharyngeal mucosa in 
contact with the applicator are similar in character 
and in timing. There is a sharply localized epithelitis 
with destruction of the more radiosensitive sub- 
mucosal lymphoid tissue. An examination _per- 
formed during the latent period when the mucosa 
appears normal may be interpreted as a negative 
response to the treatment. Normally, an applica- 
tion for eight and one-half minutes on each side re- 
sults in the disappearance of the lymphoid follicles 
and engorged vessels within one month. 

The author stresses the anatomical limitation of 
this method to the mucosa in contact with the ap- 
plicator for a depth of 3 mm., and therefore its prac- 
tical usefulness for the region of the eustachian ori- 
fice. For infection in the eustachian tube, external 
roentgen therapy is indicated. Both methods may 
be employed together. Irradiation of the entire 
nasopharyngeal cavity with radium is not recom- 
mended because of the discomfort and_ incon- 
venience it entails and also because it is not prac- 
ticable for children. The author also warns of the 
dangers to the medical personnel in the use of the 
Crowe-Burnam applicator because of cumulative 
radiation exposure of the fingers and the entire 
body from repeated handling.—S. M. Silverstone, 
M.D. 


SODERBERG, LENNART. On the treatment of 
Dupuytren’s contracture. Acta orthop. Scan- 
dinav., 1951, 20, 184-199. 


The author first reviews the progress in treatment 
of Dupuytren’s contracture since Cooper began in 
1822 treating the condition surgically. His own series 
consists of 37 men and 3 women. Five of these pa- 
tients had both hands treated. The surgical tech- 
nique is explained. He then mentions a procedure 
which he finds has contributed to the satisfactory 
results, 7.¢., postoperative roentgen therapy. 

All except 5 patients were given roentgen treat- 
ment two or four weeks after operation. The dose 
varied between 700 and 800 r and was administered 
in fractions of 175-215 r at intervals of three to five 
days over a period of two to three weeks. The factors 
were 165-175 kv., 4 mm. Al, 6-7 ma., 40 cm. skin 
target distance. 

This dose represents a resorption treatment and 
has aimed at diminishing the formation of scar con- 
tracting fibrous elements in the skin and subcu- 
taneous tissue. As a preventive measure against 
secondary keloid formation in the epidermis he 
feels it is probably inadequate. 

The results were excellent in 55.6 per cent, fair in 
37.8 per cent and poor in 6.6 per cent of the cases. 
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They were very good as shown in chart comparing 
with the results of other authors.—R. D. Moreton, 
M.D. 


Srrauss, Hans. Uber die Rontgenentziindungs- 
bestrahlung mit Kleinstdosen. (Roentgen 
irradiation of inflammations with minimal 
doses.) Strahlentherapie, 1951, 84, 554-558. 


Roentgen radiation doses of 10-25 r daily pro- 
duced better therapeutic results than previously 
employed larger doses. 

One hundred and thirty-two cases of abscess of 
the sweat glands were treated by roentgen therapy. 
The first group of 61 cases received 200 r per treat- 
ment, to an epilation dose of 600 r within the first 
week. Doses of 150-200 r were repeated at weekly 
intervals so that dosage finally totalled 1,500 r in 
many instances. A second group of 33 cases received 
sor per treatment, to an average total dose of 480 r. 
The third group of 38 cases was treated with 
“minimal” doses of from 10-25 r (usually daily) to an 
average total dose of 148 r. 

Ripening of the abscess and the spontaneous 
drainage of pus occurred after the same length of 
time in all three groups. However, healing and total 
time under treatment were shorter with the small- 
est doses. Also, healing without abscess formation 
was more frequent, and relief of pain better with the 
smallest doses. 

Epilation was noted in the more severe cases of 
long duration, even when only the minimal dosage 
plan was utilized. This is attributed to destruction 
of the hair follicles and roots by the severe inflam- 
mation and bacterial toxins, similar to the “toxic 
alopecia”’ of severe infectious diseases. 

Similarly, observation of a series of 35 cases with 
furuncles or carbuncles showed that the minimal 
dosage schedule was more efficient in producing 
adsorption of the inflammatory infiltration about 
the affected site. The use of small doses of radiation 
was particularly advantageous in patients with 
multiple furuncles spread over large areas. 

Treatment of 11 patients with tuberculous irido- 
cyclitis with three doses of 15 r each at intervals of 
three days yielded good results.—H. G. Moehring, 
M. 


Fucus, Georc. Zur Strahlenbehandlung der 
Arthrosis deformans. (Radiation therapy of 
arthrosis deformans.) Wien. klin. Wehnschr., 
April 20, 1951, 63, 295-296. 


The author uses a combination of roentgen 
therapy and short wave treatments, given on alter- 
nating days for two to four weeks. The doses are 10 
to 30 r at one seance, the whole series being re- 
peated in six months if necessary. Of 40 cases so 
treated, 16 showed marked improvement, 20 
moderate improvement and 4 showed no change. 

The author believes his method to be superior to 
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roentgen therapy alone, as smaller doses of roentgen 
rays combined with short wave treatments are 
equally effective and no permanent roentgen damage 
is to be feared.—K. E. Matzinger, M.D. 


Meainnis, Paut J., and Lutrerseck, Ev- 
GENE F. Roentgen therapy of inflammatory 
conditions affecting the legs of thoroughbred 
horses. North Am. Veterinarian, 1951, 32, 


540-546. 


Lameness of thoroughbreds is usually caused by 
traumatic inflammations such as acute or chronic 
bursitis, tendinitis, tendosynovitis, arthritis or peri- 
arthritis. 

Stimulated by the beneficial effect which is ob- 
served following roentgen treatment of similar con- 
ditions in the human the authors decided to try the 
same procedure in the equines. They have secured 
through the courtesy of the management of the 
Hawthorne Race Track in Chicago two stalls, 
separated by a partition, the lower portion of which 
had been taken out to a height of about 3 feet. One 
stall was used for the purpose of housing the equip- 
ment and the other for confinement of the patient 
during irradiation. Since only the fetlocks, meta- 
carpals and knees were treated, roentgen rays of 
medium penetration were employed which were 
directed horizontally to the respective areas while 
the horse was standing in the adjacent stall rather 
tightly enclosed. The shock proof roentgen tube head 
was placed on casters to facilitate ready change in 
position if the patient moved forward or backward. 
The irradiation was carried out with the following 
factors: 140 kv. 0.25 mm. Cu plus 1 mm. Al, a half- 
value layer of 0. mm. Cu, 8 ma., 20 r/min., and a 
distance of 40 cm. In most cases a dose of 120 r in air 
was given per seance, once or twice weekly, until a 
total dose of 480 to 720 r had been reached. 

During the racing season of April to November, 
1950, thirty-nine thoroughbreds between two and 
eleven years of age were treated altogether, several 
among them being irradiated over more than one 
area. The authors give a detailed tabular compila- 
tion of the results obtained in the (1) fetlock, (2) 
metacarpal and (3) knee areas and include three 
case reports, one each for the illustration of a (a) 
good, (b) fair, and (c) negative result. They stress 
that clinical and roentgenographic examinations are 
necessary before and two to six weeks after the com- 
pletion of the course of irradiation if the result is to 
be properly evaluated. 

In summarizing the resuits, the authors state 
that of 60 areas treated in 33 animals, 39 areas 
(65 per cent) showed good improvement, II areas 
(18 per cent) moderate improvement and 10 areas 
(17 per cent) no improvement. The best results 
were obtained in acute bursitis of the fetlock, early 
bucked shins and acute inflammations of the knee 
joint, The conclusion is drawn that roentgen therapy 
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is of definite value in the treatment of lameness of 
race horses.—T. Leucutia, M.D. 


STEIN, Justin J., Costotow, E., 
and Metanp,Orvitte N. The management of 
breast cancer: surgical treatment and irradi- 
ation. ¥. Internat. Coll. Surgeons, March, 
1951, 75, 299-308. 

The authors stress the importance of the cytologic 
diagnosis of breast cancer and of its proper staging. 
They present their method of staging, which is 
similar to the Portmann method. Besides the stage of 
the disease, the authors discuss such intangibles as 
the resistance of the host to the clinical course of 
this lesion. Tables are presented giving the survival 
times of the patients with cancer of the breast in 
various stages. Comparison is made between surgery 
only, preoperative irradiation plus surgery and 
surgery plus postoperative irradiation. 

The preoperative roentgen therapy consists in the 
use of two tangential portals for the breast proper, 
a single portal for the infraclavicular and supra- 
clavicular areas treated with the clavicle as its 
center, and a direct axillary portal. Each of the four 
portals receives 100 roentgens daily, employing 
185 to 250 kv.; target-skin distance 50 cm; half- 
value layer 0.9 mm. to 2 mm. copper; size of portal 
varies from 10 by Io to Io by 15 cm. All areas are 
treated six times each week. The total dose delivered 
to each portal is 2,000 roentgens, measured in air. 
Operation is performed four to six weeks after 
completion of the roentgen therapy. The cutaneous 
reaction is usually intense, but subsides with prac- 
tically no changes in the skin and operation is not 
interfered with except by the delay in time. 

Postoperative roentgen therapy is usually begun 
ten days to three weeks after surgery. This therapy 
is given if no preoperative irradiation has been ad- 
ministered. If adequate preoperative irradiation has 
been given, no further therapy of this kind is in- 
dicated. The roentgen rays are directed into the 
axilla through one portal and into the supraclavicular 
area through another portal; 150 r is given daily to 
each portal. Upon reaching 2,000 r, measured in 
air, on these portals, the skin of the anterior chest 
wall in the operative area is divided into two portals 
and treated, using the following factors: 100 kv., 
T.S.D. 30 cm.; 0.25 mm. copper and 1 mm. alumi- 
num filter. One of the two portals is treated daily 
with 350 r until 1,050 r has been given to each 
portal. The factors for the therapy directed at the 
axilla and supraclavicular areas are the same as 
those used for preoperative irradiation. 

The results obtained show that preoperative ir- 
radiation has not produced any significant increase 
in five year survivals as compared to surgery alone 
or surgery plus postoperative irradiation. The 
authors therefore conclude that immediate radical 
operation is the treatment of choice for cancer con- 
fined to the breast. Immediate radical operation 
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with postoperative roentgen therapy is the treat- 
ment recommended for cancer of the breast with 
ipsilateral lymph node involvement, with or without 
local cutaneous involvement.—T. ¥. Wachowski, 
M.D. 


Costro.tow, E., and Notan, James F, 
Factors influencing prognosis in the treat- 
ment of carcinoma of the cervix uteri. 4m. 


F. Obst. &F Gynec., March, 1951, 67, 548-556. 


The authors’ purpose in carrying out this study is 
to evaluate some of the characteristics of the car- 
cinoma of the uterine cervix in the light of the in- 
fluence they may have exerted upon the eventual 
outcome of a group of patients in their experience. 

There were 963 patients in the group of whom 703 
had no former treatment, 97 were post irradiation, 
61 post hysterectomy, and 102 with carcinoma of 
the cervical stump. Ninety-seven per cent of the 
treated patients were followed five years or more. 
The absolute five year survival rate was 40 per cent 
and the relative one 48 per cent. 

The League of Nations classification is used for 
the clinical staging and Broders’ classification for the 
microscopic grading of the lesions. The treatment 
factors are given and briefly discussed. It is pointed 
out that treatment must be individualized, although 
the amount of radiation delivered to the cervix 
proper was about the same in all instances. There 
were not enough patients in the groups of extreme 
ranges of dosage to indicate a definite minimum or 
maximum dose, but the tendency to increased per- 
centage of successes with higher dose may be taken 
to indicate some dependence of result upon the 
amount of treatment given. 

Three biological characteristics were studied. 
They were the histopathologic grade of the tumor, 
the growth type, and the age of the patient. The 
authors found no significant advantage which may 
be attributed to lesions of low grade malignancy over 
more embryonal histopathologic types. Likewise, 
the growth characteristic could not be made to ac- 
count for the tendency toward improved results 
with lower dosage in early cases. There was no sig- 
nificant variation in percentage of successful treat- 
ments when results were tested in the group by 
decades. It was difficult to explain why younger 
patients may not tolerate intense treatment as well 
as would be expected. 

An analysis of the relationship of complications to 
treatment showed that these are not more prevalent 
in patients with more advanced disease, as would 
be expected. There was no significant difference be- 
tween the success and failure groups having irrita- 
tive phenomena or infections. There was question- 
able increase in the incidence of fistulae and inflam- 
matory reactions in the failure group. 

The authors conclude that, as far as prognosis is 
concerned, the stage of the disease or the actual 
volume of the tumor is obviously the most important 


: 
> 


67, No. 2 


factor. Of the other biological characteristics, the 
growth type seems important. The age of the pa- 
tient is of less importance, although menopausal 
women do not fare as well as women in the older 
age group. They also suggest that the results in 
the treatment of carcinoma of the uterine cervix 
would be improved by varying the amount of treat- 
ment according to the gross extent of the disease.— 
R. D. Moreton, M.D. 


Czecu, Horst. Die intrauterine Radium- 
bestrahlung des Gebarmutterk6rperkarzinom 
an der Universitats-Frauenklinik Gottingen. 
(Intrauterine radium therapy of carcinoma 
of the uterine corpus in the Gynecologic 
Clinic at the University of Gottingen.) 
Strahlentherapte, 1951, 84, 524-539. 


Measurements of spatial distribution of radiation 
in wax phantoms demonstrated that packing the 
uterus with a number (9-20) of small, cylindrical 
containers of radium yielded more favorable results 
than use of a single larger cylindrical container. 
Particularly in large uterine cavities, the single rod- 
shaped container would fail to deliver a curative 
dose of radiation to carcinoma in the fundus. 

A dose of 7,500 r was set as the maximum to the 
external surface of the uterus anteriorly and pos- 
teriorly because of the proximity of the urinary 
bladder and the rectum at these critical points. On 
this basis, and from the above spatial distribution of 
dosage in the wax phantoms as varied by the size 
of the uterine cavity, three applications of 1,800- 
2,300 mg. hr. each were established to be necessary 
to deliver such a maximum dose to these critical 
areas. 

Illustrations and tables set forth the details of 
the method preferred at the University of Géttingen 
Gynecologic Clinic and dosage distribution for sev- 
eral different methods of radium application in the 
uterine cavity.—H. G. Moehring, M.D. 


Merren, Davin D., Vest, Samuet A., and 
Lupron, Cuartes H. Treatment of malig- 
nant tumors of the testis. ¥. Urol., Jan., 
1951, 65, 128-135. 


The authors review a series of cases of malignant 
tumors of the testis in an attempt to evaluate the 
efficacy of various treatment methods. The authors 
treated 41 cases with simple orchiectomy and in 
most cases postoperative irradiation. Their survival 
rate in embryonal carcinomas, exclusive of chorion- 
epitheliomas, was 53 per cent in a series of 15 cases. 
They compare this result with figures published by 
Lewis for a series of comparable tumors treated with 
orchiectomy, radical dissection of the regional 
lymph nodes and postoperative irradiation. Lewis, 
in a series of 45 comparable cases, had a survival 
rate of 33 per cent. 

The authors consider the two series comparable 
because the classification of Friedman and Moore 
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was employed in each. They conclude that the 
necessity for radical lymph node dissection in 
embryonal carcinomas has not been proved. The 
cases of Lewis, in addition, were treated with mil- 
lion volt therapy in contrast to the authors’ cases, 
who were treated by 200,000 volt therapy.—R. M. 


Harvey, M.D. 


RADIOISOTOPES 


Waser, P., and Hunzincer, W. Bestimmung 
von Kreislaufgréssen mit radioaktiven Sub- 
stanzen (Radiocirculographie). (Determina- 
tion of the circulatory volume with radio- 
active substances  [radiocirculography].) 
Schweiz. med. Wehnschr., March 3, 1951 87, 
216-221. 


Some of the hemodynamics of human circulation 
can be simply and safely studied with the aid of 
radioactive sodium. The authors inject 0.2-0.3 mc. 
of Na* into the arm vein of the subject and record 
the appearance of the radioactive “‘tagged” blood 
at various points in the body by means of Geiger- 
Miller tubes recording simultaneously on a film 
strip. A double Geiger-Miiller tube the axis of which 
lies in the direction of the ventricular septum allows 
the separate registration of “right heart” and “left 
heart”’ curves. The initial or right heart curve follows 
the arm vein injection and is higher and more dis- 
tinct than the left heart curve which begins after the 
end of the right heart curve, following the return of 
the tagged blood from the lesser circulation. Measure- 
ments of intervals between the curves and the 
amplitude and duration of the curves were made 
on 600 patients. Some cardiac diseases produce 
certain characteristic changes in the pattern of the 
curves which may be used as an adjunct to diagnosis. 
The circulation time, the lung time (when the radio- 
active material is in the lesser circulation), and the 
left heart time (when the tagged blood is in the left 
ventricle, before it enters the arteries), are all inter- 
vals which may be altered by disease. Changes in 
these intervals can indicate the efficacy of therapy 
in serial studies. 

Direct injection of the radioactive substance into 
a peripheral artery with measurement of radioactiv- 
ity along the course of the vessel aids in the deter- 
mination of vessel obstruction. 

Of interest is the authors’ mention of their recent 
investigation of the use of a radioactive isotope 
(I'*!) adsorbed to a high polymer carbohydrate which 
when injected cannot pass the lung capillaries, a gen- 
eralized lung irradiation, of possible therapeutic use- 
fulness, resulting.—Harold Fulton, M.D. 


Orser, H., and Bittion, H. Untersuchungen 
mit etikettiertem Biliselektan. (Investiga- 
tions with tagged biliselectan.) Fortschr. a. d. 
Geb. d. Réntgenstrahlen ver. m. Rontgenpraxis, 


Feb., 1951, 74, 197-203. 
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The authors report their experiences with a labeled 
or tagged gallbladder opaque medium—a combina- 
tion of biliselectan (priodax) with radioactive iodine 
(I), The examination was carried out on Io healthy 
persons with the idea of shedding some light on the 
excretory function of the liver and concentrating 
function of the gallbladder. 

The prepared material contains 3 to 6 grams of 
biliselectan in capsule form or 3 grams in the pow- 
dered or tablet form. A dose of I'*! consisted of 100 
microcuries. Mapping of the liver and gallbladder 
areas was done and curves of intensity of radiation 
over the gallbladder area were prepared as well as a 
study of the urine output. The results are shown 
graphically by tracings and the activity standards 
are summarized. The tracings are influenced by the 
intestinal absorption of the biliselectan and by its 
elimination through the kidneys and liver as well as 
by the capacity of the gallbladder. Cholecystography 
is carried out with this new substance in terms of the 
combined roentgen examination and _ fractionated 
activity. 

The method could be used to explain the reasons 
for poor cholecystographic results. The gallbladder 
activity measurements will indicate the moment of 
best opaque filling and the gallbladder tracing will 
apparently provide some better information as to 
the evacuation of the gallbladder rather than relying 
on the roentgenogram alone. The radioactive ma- 
terial may also prove to have a therapeutic purpose 
in having spot radiation for certain disease conditions 
of the liver and gallbladder, but this apparently is 
for future consideration.—P. C. Swenson, M.D. 


Dixon, F. J., Bukantz, S. C., and Dammin, G. 
J. The effect of sensitization and x-radiation 
on the metabolism of I'* labeled proteins. 
Science, March 9, 1951, 773, 274-276. 


A brief historical introduction is followed by a list 
of reasons why an I'* label on proteins is desirable; 
they are: 

1. I’! can be attached to proteins without meas- 

urably altering immunologic specificity. 

2. A stable chemical linkage is formed. 

3. Release of liberated I'*' can be accomplished by 
iodine pre-feeding to saturate the iodine utiliz- 
ing tissues. 

4. Liberated I'*' is not organically incorporated 
into the animals’ body proteins. 

Labeled proteins were given intravenously. Rabbit 
homologous globulin (RGG) established a base line 
blood elimination curve. Bovine gamma globulin 
(BGG) in normal rabbits served as a control. Be- 
havior was similar to RGG for four days, after which, 
just prior to appearance of circulating antibody, 
elimination became more rapid. On the ninth day 
less than 0.1 per cent was present in the entire blood 
volume. BGG in rabbits immunized twenty days 
earlier had most rapid excretion. BGG in rabbits 
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forty-eight hours after exposure to 500-600 r of 
200 kv. roentgen rays demonstrated an interference 
with the development of an immune state. The rate 
of elimination resembled that of RGG for about 
seven days, and then slowly increased. Circulating 
antibody was found in only a few of the irradiated 
animals fourteen days after injection. BGG coupled 
with diazotized p-amino benzoic acid (P-AP) in nor- 
mal rabbits gave most rapid excretion from the 
blood. 

Urine excretion reflected rate of elimination from 
blood except for P-AP where urine levels were low 
due to tissue retention. I'*! appeared as iodide or in 
organic, but not protein, combination. This indi- 
cated catabolism of originally labeled protein. 

Tissues had no selective uptake or retention of 
BGG. Levels never exceeded those of blood except 
in fatal anaphylaxis, in which case blood loss was 
rapid, and accumulation in the lung intravascular 
masses occasionally surpassed eight times the blood 
concentration. 

The data support the view that I'*! labeled proteins 
are handled like those proteins in which the radio- 
active label is more intimately incorporated in its 
molecular structure, as with C' and 8S. 


Gierlach, M.D. 


Masourepis, S. P., Low-Beer, B. V. A., 
Bierman, H. R., Cuerney, L. S., and 
SuHiMKIN, M. B. The partition of radiophos- 
phorus (P**) in blood, urine, and tumor tissue 
in patients with Hodgkin’s disease and 
lymphosarcoma before and after treatment 
with nitrogen mustard (methyl bis [beta- 
chloroethyl] amine). ¥. Nat. Cancer Inst., 
Oct., 1950, 77, 289-300. 


This report is based on the results obtained in 6 
patients, 4 having Hodgkin’s disease and 2 having 
lymphosarcoma. Tracer doses of approximately 300 
microcuries of radioactive phosphorus were given to 
each patient before nitrogen mustard therapy and 
repeated one hour after HN: therapy. 

Surface counting with a lead shielded Geiger- 
Miiller end window counting tube was done over the 
superficial nodes in the neck. Normal control tissues 
were also surveyed. All counts were greater than ten 
times background. The radioactivity of plasma and 
urine was determined at frequent intervals during 
the study. 

In 3 patients, 2 having Hodgkin’s disease and the 
other lymphosarcoma, the response to therapy was 
poor, while in the remaining 3 patients the response 
was good. In those patients showing a poor response, 
the pre- and post-mustard tumor uptake curves as 
measured by surface counting were identical as were 
the curves of the normal control tissues. Urine excre- 
tions and plasma concentration levels were also iden- 
tical, However, in those patients showing a good re- 
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sponse to therapy, the tumor uptake curves, as well 
as the normal tissue curves, were significantly al- 
tered after HN therapy. The over-all rate of appear- 
ance of radiophosphorus in the tumor tissue was re- 
duced by a factor of from 1/10 to 1/5 of the pre- 
treatment rate. In these patients the rate of urine 
excretion of P® was also greatly increased when com- 
pared to the pre-treatment rate of excretion. 

The concentration time relationship of radiophos- 
phorus in plasma in all 6 patients was identical be- 
fore and after therapy. 

In 1 untreated patient with lymphosarcoma a 
lymph node biopsy was obtained at the time of maxi- 
mum tissue activity (18 minutes) to determine what 
fraction of tissue activity is intracellular. Practically 
all of the radiophosphorus was found in the acid sol- 
uble fraction and it was found that 7o per cent of this 
fraction was intracellular. 

Because of the alteration in the tumor uptake rate 
as well as in the normal tissue uptake rate in patients 
showing a good response to therapy, the authors con- 
clude that the response to HN: is possibly related to 
some generalized effect upon the organism rather 
than being a specific effect upon the neoplastic 
tissue.— 7. P. Storaasli, M.D. 


Wiseman, Bruce K., Roun, Roserr J., 
Bovuroncie, Berrua A., and Myers, Wit- 
L1AM G. The treatment of polycythemia vera 
with radioactive phosphorus. Ann. Int. Med., 


Feb., 1951, 34, 311-330. 


The authors report on 108 cases of polycythemia 
vera treated with radioactive phosphorus, and an 
additional 30 cases treated by conventional methods. 
In this disease a panmyelosis is characteristic. The 
primary process may be a reticuloendotheliosis. 

The therapeutic objective is one of controlling 
the excessive hyperplasia of all the marrow elements 
with minimal danger, discomfort, and expense to the 
patient. Disadvantages of the conventional methods 
of treatment are listed. Radiophosphorus not only 
meets the hematological and clinical requirements 
but the freedom from discomfort and comparative 
low cost make the patient more cooperative. Individ- 
ual sensitivity to irradiation varies, and each case 
must be considered in terms of effects on each of the 
circulating blood elements. 

Symptoms of fatigability, headache, vertigo, and 
bone pain responded successfully to radiophosphate. 
Pruritus was the most resistant symptom, with 
about 17 per cent failures. 

Physical signs, such as color of skin, conjunctival 
injection, purpura, and petechiae, splenomegaly and 
hepatomegaly, showed practically complete reversal. 

Case reports of 7 patients are presented graphically 
and discussed. These clearly show the individual re- 
sponse—variation to P* irradiation. Satisfactory 
results with 3.5 millicuries of P** are usually obtained. 
It is cautioned that a change in the total red blood 
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cells should not be expected before two months. Re- 
peated small doses (about 1.0 mc.) may be inadequate 
to obtain suppressive effects on bone marrow. 

An analysis of the causes of death in 453 cases 
treated with P® reported in the literature is tabu- 
lated. Of these, 40 are known dead, and the cause of 
death has been determined. About one-third died 
of an acute leukemia, but none of chronic leukemia. 
The total number of deaths from leukemia of all 
types is less in those treated with P® than in other 
groups. It is probable that a small number of cases 
of chronic leukemia have been converted into the 
acute phase. 

The following standardized procedure is presented: 


A Standardized Method of Treatment of Polycythemia 
Vera with P* 


1. If red blood cell count exceeds 7.5 million: 
Venesection of 1,000 cc./48 hr. to 6.0 million. 
2. Initial dose of P* (25 per cent less for parenteral 
administration) : 
Initial R.B.C. over 9.0 million— 4.5 me., Na- 
tional Bureau of Standards Strength. 
Initial R.B.C. over 8.0-9.0 million—4.0 mce., 
National Bureau of Standards Strength. 
Initial R.B.C. over 7.0-8.0 million—3.5 mce., 
National Bureau of Standards Strength. 
Initial R.B.C. under 7.0 million—3.0 mc., Na- 
tional Bureau of Standards Strength. 
Give 1 me. less than this schedule if platelet 
level is not elevated. 

. For oral administration: 

No food for 6 hr. prior to P® treatment. 

No food for 3 hr. after P® treatment. Encourage 
water ad lib. 

Discontinue Fe or PO4 medication 24 hr. before 
and after P® treatment. No soft drinks. 

No P® given orally if frequent stools are pre- 
sent. 

4. Blood checked monthly for red blood cell count, 
white blood cell count, and platelets. 

5. Additional P* not given at intervals of less than 
2 months. 

6. Amount and frequency of retreatment judged 
by response to first dose. 

7. No P® given if blood platelets <150,000 (in- 
direct method), reticulocytes >0.2 per cent, 
white blood cells < 3,000. 

8. Adequate protection of personnel necessary.— 


Z. 8. Gierlach, M.D. 


we 


Srurcis, Somers H., DeMuytper, Epcarp, 
and Meics, Joe V. The uptake of labelled 
phosphorous by cancer of the cervix; pre- 
liminary report. dun. Surg., March, 1951, 
TZ35 305-312. 

It was the purpose of this study to determine if 
radiophosphorus might be of value in problems re- 
lated to cancer of the cervix. The patients were 
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given 3.7 microcuries per kg. of P* intravenously 
about forty-eight hours before 25-50 mg. cervical 
specimens were obtained. 

Originally controls were taken from areas of un- 
affected cervix, but as few patients showed sufficient 
uninvolved cervix this method had to be discarded. 
Three cancer patients in this category showed cancer 
to normal P* count ratios of three times in the lowest 
to ten times in the highest. 

The factors involved in seeking a more suitable 
approach, such as body weight, hematocrit, extra- 
cellular fluid, nutrition, etc., are discussed. 

It was found that a reliable ratio of counts between 
whole blood and serum existed forty-eight hours 
after injection, despite wide dosage fluctuation (200- 
2,000 microcuries). Thereafter results were recorded 
as ratios between I gram of tissue and | cc. of forty- 
eight hour serum. In 28 cervical specimens signifi- 
cantly higher ratios were found in 13 cases of invasive 
epidermoid carcinoma; 4 normals gave low ratios, 
while cancer in situ gave ratios between the other 
two groups. Benign repair processes were not asso- 
ciated with increased P* ratios. Correcting the above 
data for the dose per kilogram gave essentially the 
same results. 

It is stressed that there is possibility of error in 
emphasizing a specific figure obtained from one or 
several 25 mg. biopsies from a large mass of tissue, 
with considerable histopathologic variation. Further 
work is in progress to estimate rate of turnover so 
that specific activity studies can be made.—Z. S. 
Gierlach, M.D. 


Cooney, James P. The physician’s problem in 
atomic warfare. 7.4.M.4., March 3, 1951, 
145, 634-637. 

Today’s international situation has imposed a 
heavy responsibility on the American physician 
with the possibility of atomic bombing of our cities. 
A brief discussion of the hazards that might be en- 
countered are given to supply the physician with 
data obtained from Japan, Bikini and Eniwetok. 

Casualties are due to: (1) “Blast” consisting of 
direct blast effect caused by sudden increase of 
pressure and indirect blast effects caused by flying 
debris, timbers and glass. (2) Thermal burns con- 
sist of flame and flash burns sustained by results of 
secondary fires and from the intense heat radiated 
from the “ball of fire.” (3) Radioactivity causes in- 
jury to tissues by ionizing radiation. The various 
types of ionizing radiations differ in their ability to 
cause ionization and include the alpha particle, beta 
radiation, gamma ray and neutrons. The last two 
are essentially external hazards but alpha particles 
and beta radiations may be internal hazards. 

In an air burst there is both direct and indirect 
blast effect. The flame burns depend upor the type 
of construction of the city and the efficiency of the 
fire fighters; the flash burns are the result of an 
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enormous pulse of infra-red radiation, visible light 
and ultraviolet rays. Flash burning of exposed skin 
was observed over a distance of 2} miles in Japan 
with serious disabling burns encountered as far as 
1} miles. The effect of flash heat energy occurs 
during the first three seconds following the detona- 
tion. The factors influencing burn casualties depend 
on the season of the year, the amount of clothes 
worn, time of day with approaching darkness and 
during rush hours with more persons in the open 
than otherwise. Fog, haze and rain greatly reduce 
the radius of flash heat effects. 

Radioactivity consists of prompt and delayed 
radiation. Prompt radiation comes from the chain 
reaction itself and lasts only a few millionths of a 
second and consists of gamma rays and neutrons. 
Delayed radiations are composed of gamma rays 
and beta particles from fission products. Nearly all 
the fission products are in and around the “‘ball of 
fire” and after about 1} minutes the fission products 
in the cloud are so far away that their gamma rays 
are no longer effective. Within two minutes after an 
air burst, such as occurred in Nagasaki and Hiro- 
shima, effective radioactivity drops to virtually 
zero and it is perfectly safe to enter the bombed area 
to begin evacuation and control fires. Residual radia- 
tion is emitted from fission products falling from the 
cloud and becomes of paramount importance in a 
ground or underwater burst. 

Induced radiation will be present after an air burst 
but will not be sufficient to be a significant biologic 
hazard. 

In a ground burst the area of blast damage will be 
decreased and the burn and initial ionizing radiation 
hazard will be decreased. The residual ionizing 
radiation hazard will be increased. In the ground 
burst the beta particle becomes more important in 
that it can cause local destruction of the skin. 
Clothing, shoes and gloves should be worn to 
prevent beta-emitting material from coming in con- 
tact with the skin. Internal radiation is also a prob- 
lem. Packaged or canned food will be fit for con- 
sumption but unprotected food in a contaminated 
area must be examined by a radiation detection 
instrument before use. Water in a contaminated 
area should be checked before use. The amount of 
radioactive material required to contaminate the 
water supply of a large city is so great that this 
hazard seems extremely unlikely. 

In an underwater burst thermal flash burns will 
not occur and initial radiation casualties will be 
greatly decreased. Residual radiation casualties, 
however, will be greatly increased, provided the phe- 
nomenon of the “‘basesurge” can be produced. Thus 
an underwater blast presents primarily a radiation 
hazard. 

The author refers those who wish more informa- 
tion to the Handbook on Atomic Weapons pub- 
lished by the Atomic Energy Commission and the 
Department of Defense.—¥. H. Gilmore, M.D. 
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Dixon, W. R., Fisu, F., and Morrison, A. 
Preliminary depth dose and isodose measure- 
ments for cobalt-60 teletherapy unit. 7. 
Canad. A. Radiologists, March, 1951, 2, 
12-13. 


The authors present their preliminary measure- 
ments for a trial source of cobalt-60 delivering 
0.7 r/min. at 1 meter. Collimation of the beam 
was achieved by lead diaphragms. Two methods of 
measurements were used: small integrating ioniza- 
tion chambers made by the Baldwin Instrument 
Company, and roentgenographic films, with relative 
intensities being calculated from a characteristic 
curve of density versus exposure obtained for film 
exposed in the masonite phantom. 

Depth dose and isodose measurements were made 
for source phantom distance of 125 cm. and two 
field sizes, 7.e., 6 by 6 and 11 by 13 cm. The maximum 
dose occurs at a depth of 3 to 5 mm. inside the 
phantom. This depth corresponds to the average 
range of the Compton electrons generated by gamma 
rays of energies of order of 1.16 and 1.32 mev. 

At a depth of to cm. the 11 by 13 cm. field yields 
a dose of 59 per cent, and the 6 by 6 cm. field a 
dose of 56 per cent. A 50 per cent dose is achieved 
at a depth of 12.6 cm. for the larger field and at 
11.6 cm. for the smaller field. 

It is believed, from these preliminary measure- 
ments, that the dosage distribution obtained from 
a cobalt-60 teletherapy source is suitable for efficient 
treatment of deep-seated tumors.—/. R. Berger, M.D. 


Carrot, Water W., ArruHur S., 
and Cooper, Joun A. D. Use of radioactive 
tracer material in the differential diagnosis of 
experimental jaundice. Quart. Bull., North- 
western Univ. M. School, Spring, 1951, 25, 
13-18. 


In order to aid in the differential diagnosis of 
clinical jaundice the authors have investigated the 
radioiosotope tracer technique applied to experi- 
mental animals utilizing the metabolism of a dye 
which has been shown to be excreted at least in 
part by the liver. Tetraiodophenolphthalein was 
used and “tagged” with radioactive iodine by 
chemical synthesis. 

The dosage finally arrived at, after considering 
the quantity of the drug and the amount of the 
radioactivity, was 0.§ grams of tetraiodophenol- 
phthalein with an administered activity of 20 micro- 
curies per kilogram. 

Three groups of animals were used: one serving as 
control, another with obstruction of the common 
bile duct by ligature done two and nine days previ- 
ously, and a third in which acute liver damage had 
been inflicted by chloroform intoxication, 

Blood levels, renal excretion and fecal analysis 
were checked and are listed by graphs in the article. 
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The authors conclude that following intravenous 
administration of radioactive tetraiodophenol- 
phthalein predictable blood and urinary dye levels 
can be obtained in a normal dog. Characteristic 
blood curves representing the dye levels vary ex- 
tensively with dye dosage and o.§ gm. of tetra- 
iodophenolphthalein is a practical dose to detect the 
variations existing between normal and jaundiced 
dogs. When a dog’s common bile duct is obstructed 
by ligature, alterations in blood and urinary dye 
level curves are found which are characteristic. 
When liver suffers acute cellular necrosis the result- 
ant jaundice can be differentiated from that due to 
common duct obstruction by predictable alterations 
in the same dye levels. Analysis of renal excretion 
data during the first twelve hours of this test serves 
to further differentiate between the normal and 
jaundiced dogs. The quantitative fecal analysis 
serves to differentiate the common duct obstructed 
dog from the normal and one with acute hepatio- 
cellular necrosis.—¥. H. Gilmore, M.D. 


Kriss, JoserH P. Uptake of radioactive iodine 
after intravenous administration of tracer 
doses. ¥. Clin. Endocrinol., March, 1951, 77, 
289-297. 


A test dose of 40 to 100 microcuries administered 
intravenously is used in an attempt to evaluate the 
degree of thyroid hyperactivity. Readings with a 
shielded Geiger counter 10 cm. from the thyroid 
region are made at one hour after administration. A 
comparison of the results in euthyroid subjects and 
patients with various thyroid states shows that the 
uptake value at one hour after administration of 
the tracer has been found to differentiate satis- 
factorily between the euthyroid and hyperthyroid 
states and exhibits excellent correlation with the 
degree of clinical toxicity. In some normal patients 
it is more reliable than the basal metabolic rate 
which may be disturbed by lack of cooperation 
during the test. The one hour method also ofters 
advantages over the twenty-four hour oral method 
in rapidity and in diagnostic accuracy by reducing 
the overlap in values between normal and hyper- 
thyroid subjects.—R. P. Barden, M.D. 


Foore, J. B., and Mactaaan, N. F. The thigh- 
neck clearance; a simplified radio-active 
test of thyroid function. Lancet, April 21, 
1951, 7, 868-871. 

This test is based on a clearance factor which is 
the increase of neck counts in one hour (high count 
minus low count), divided by the maximum thigh 
count within that hour. In two experimental 


groups, plasma radioactivity and thigh counts at 
one and two hours showed good correlation. 
Three days before the test the patient is advised 
not to eat fish, iodized salt, natural goitrogen- 
containing foods, and to abstain from iodine-con- 
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taining drugs and prescribed goitrogens. Having 
fasted for five hours, the patient is given orally 30 
microcuries of I'*! with 20 micrograms of KI in 50 
ml. of water. 

After ten minutes a shielded, fixed-geometry 
apparatus is fitted over both the neck and thigh. 
Counts are taken alternately (3 one minute neck 
counts; I ten minute thigh count) until the maximum 
thigh count has been passed. This is usually within 
one hour. The data are plotted as “counts per 
minute” versus “minutes after dose,” after which 
clearance is calculated. 

One hundred patients were studied, including 24 
normal volunteers. The normals gave a mean thigh- 
neck clearance of 3.5, with a range of I-g units. 
In 14 cases of thyrotoxicosis the range was between 
21 and 100 units, while 17 non-toxic goiters gave 
essentially control values. Well below normal 
clearance values were obtained in 8 cases of myxe- 
dema. Eight patients on antithyroid therapy, except 
for three days prior to the test, gave high values. 
This may be due to incomplete control, or to the 
withdrawal effect. After iodide ingestion, 3 patients 
gave lowered clearance. Normal values were found 
in a miscellaneous group, including obesity, anorexia 
nervosa, Simmonds’ disease, neurosis, etc. 

Plasma iodide clearance data from the literature 
compared favorably with the thigh-neck clearance. 
Periodic venipuncture is obviated. This test is 
better for the diagnosis of myxedema than the 
neck-thigh ratio.—Z. S. Gierlach, M.D. 


Simon, and Curistiz, James H. 
Biologic effects of radioactive phosphorus 
poisoning in rats. dm. F. Path., March- 
April, 1951, 27, 175-207. 

In this paper the authors summarize their studies 
of the biologic and morphologic effects of lethal 
radioactive phosphorus poisoning in rats. The 
types of lesions, their progressive development, the 
effects on the organism as a whole, the reversibility 
or irreversibility, and some of the factors involved 
in producing death are discussed. 

Radioactive phosphorus, because of its predilection 
to bone, acts as a powerful hemopoietic poison, 
producing aplasia of the bone marrow and hypo- 
plasia of the lymphoid tissues of the body. This was 
reflected in the circulating blood by severe and 
rapidly developing leukopenia, thrombocytopenia 
and anemia. The gonads and intestinal tract were 
also found to be sensitive to the radiation from P*, 
Organs such as the liver, pancreas, adrenals, kid- 
neys, heart and brain were resistant to the radiation. 
Tissue destruction occurred early. Within six to 
twelve hours after the parenteral administration of 
radioactive phosphorus, cell destruction was noted 
and the principal mode of destruction was by 
karyorrhexis. By twenty-four hours, involution of the 
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hemopoietic organs was marked and_ progressed 
over the next several days. 

The general condition of the animals was good 
during the period of necrosis and involution. This 
latent period was then followed by progressive 
inanition, debility and weight loss, terminating in 
death within three weeks after administration of a 
lethal dose of radioactive phosphorus. At the time 
of death, aplasia of the bone marrow, atrophy of 
lymphoid tissues and persistent leukopenia were 
present. The hemopoietic system often showed 
some regeneration and the intestinal damage was 
largely repaired. 

Those animals which recovered from the usually 
lethal dosage of P* showed good repair of bone 
marrow and lymph nodes within a few months. 
Regeneration was less effective in spleen and 
thymus, and in the testis regeneration was from 
slight to negligible. 

It is acknowledged that the mechanism of radi- 
ation death is still obscure. A discussion is made of 
the effects of generalized toxemia resulting from 
extensive tissue destruction in those animals which 
received large doses of radioactive phosphorus and 
died, within days. Those animals which lived, for 
a longer period of time, but eventually died, experi- 
enced the effect of severe bacterial toxemia which 
undoubtedly contributed considerably toward their 
death.—7. P. Storaasli, M.D. 


Hann, P. F., Carotuers, E. L., Darsy, W. J., 
Martin, M., SHEpparRD, C. W., CANNon, 
R. O., Beam, A. S., DensEN, P. M., Perer- 
son, J. C., and McCretian, G. S. Iron 
metabolism in human pregnancy as studied 
with the radioactive isotope, Fe®®. dm. 7. 
Obst. 8 Gynec., March, 1951, 67, 477—486. 


The authors have analyzed various factors 
influencing the absorption of iron by giving tagged 
single doses to 466 pregnant women. It was demon- 
strated that iron uptake was related to dosage level 
and period of gestation. At given dosage levels the 
radioiron percentage uptake increased as gestation 
progressed from the tenth or fifteenth up to the thir- 
tieth or thirty-fifth week. Specifically the percentage 
uptake was greatest with doses of 9 mg. or less. How- 
ever, the actual quantity of iron taken up increased 
from the lowest to the highest doses. Before the 
twentieth week of gestation, the percentage uptake 
was significantly higher in the higher parity groups. 

Approximately 2—3 per cent of the iron ingested 
by pregnant women crossed the placenta to the 
fetus. According to the authors, the percentage 
uptake by the fetus decreased as gestation progressed. 
The quantity of iron taken up by the fetus was 
relatively greater in early fetal life. 

No relation was demonstrated between the hemo- 
globin level and the radioiron uptake. The authors 
feel that this is due to the fact that the patients 
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examined were non-anemic. They expect one would 
find a relationship if the patients had hypochromic 
anemia.—K. R. Kaess, M.D. 


Oscoop, Epwin E. Titrated, regularly spaced 
radioactive phosphorus or spray roentgen 
therapy of leukemias. Arch. Int. Med., 
March, 1951, 87, 329-348. 


The author has reported his experience with 
“titrated,” regularly spaced total body irradiation 
by either radioactive phosphorus or roentgen therapy 
in the treatment of chronic leukemia. The report is 
based on 58 cases—20 of the chronic granulocytic 
and 38 of the chronic lymphocytic type. Based on the 
principle that the radiobiological action on normal 
or leukemic cells is to decrease the rate of cell 
division, he feels that any selective effect is due to 
the latter’s shorter life span and shorter intermitotic 
interval. Thus, one should stop using massive 
doses of radiation since one could not hope to de- 
stroy all leukemic cells. The therapist should “titrate” 
the radiation to obtain for the patient the best 
clinical result. 

Immediate radiation therapy without delay to 
await the onset of symptoms is advocated. Utilizing 
either spray roentgen therapy or radioactive phos- 
phorus, large doses at short intervals were adminis- 
tered for an initial control period. Certain advantages 
of P® therapy over total body roentgen irradiation 
were noted. These are selective localization in the 
involved leukemic cells; the option of giving a 
larger dose in terms of rems without radiation sick- 
ness; and, greater time intervals between treatments. 

The author states that 80 per cent of the survival 
time of leukemic patients was spent in normal 
living. He agrees with Leucutia’s previous review 
that prolongation of average life duration is prob- 
ably insignificant.—K. R. Kaess, M.D. 


CHEMOTHERAPY 


Stock, Francis EF. Nitrogen mustard and 
urethane in the treatment of nasopharyngeal 
carcinoma. Lancet, March 17, 1951, 7, 612- 
613. 


The author, a resident of Hong Kong, states that 
nasopharyngeal carcinoma is the most common type 
of carcinoma seen in Hong Kong and South China. 
It shows a wide age incidence and in the series re- 
ported the average age was thirty-seven years. 

Treatment by surgery and radiation therapy is 
extremely unsatisfactory. The author describes the 
results of treatment with nitrogen mustard in a series 
of 25 cases and with urethane in a series of 23 cases. 

Nitrogen Mustard. The 25 cases were unselected 
and included all the late stages of nasopharyngeal 
carcinoma. In all patients metastatic lymph nodes 
were present and were usually biopsied before and 
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again at the end of the treatment. In a few instances 
there was a very slight diminution in the size of the 
enlarged lymph nodes and in advanced lesions with 
bone involvement there was a temporary decrease in 
the amount of pain, but in no instance did the relief 
last more than four weeks and in most cases there 
was no effect upon the tumor mass and no relief of 
symptoms. Biopsies before and after treatment 
showed no changes of significance. 

Urethane. In this series 23 patients with advanced 
nasopharyngeal carcinoma were regarded as beyond 
hope and high and potentially dangerous doses of the 
toxic drug were considered justifiable. Of the patients 
so treated, 5 showed great improvement, 4 showed 
slight improvement, 4 showed no improvement, § re- 
fused adequate treatment, and ¢ died in the hospital. 
“Great improvement” means disappearance of the 
primary or secondary mass or both. “Slight improve- 
ment” means diminution in size of the mass and 
increased mobility. 

The author feels that although the follow-up 
period is short the initial results are significant inas- 
much as this tumor does not regress spontaneously. 

Some of the cases undergoing complete regression 
already show signs of recurrence and therefore it is 
suggested that a combination of urethane and radia- 
tion therapy may result in more permanent relief. 

The effect of urethane on the white blood cell 
count is variable. Usually there is an initial rise to 
about 12,000 cells per cu. mm. followed by a slow fall 
and when a patient receives two courses of urethane 
therapy the white blood cell count may fall on the 
first occasion, recover in the interval and not fall dur- 
ing the second course. 

The author concludes that the effect of urethane 
on nasopharyngeal carcinoma is only temporary and 
that whenever benefit has been noted the growth has 
recurred fairly rapidly —W. W. Maver, M.D. 


Miter, Norman F., THompson, Georce, and 
Jounson, WatTeR. Of what value is the male 
hormone in the management of genital can- 
cer in the female? 4m. F. Obst. S Gynec., 
March, 1951, 67, 582-588. 


The authors report the findings of a planned three 
year study on the value of male hormone in the man- 
agement of genital cancer in the female. Previously 
untreated patients with genital cancer were given 
customary radiation therapy and, in addition, male 
hormone as adjuvant medication. A total of g1 
women with genital carcinoma were incuded in the 
study. 

The technique of the radiation therapy and the 
dosage of the supplemental hormone medication are 
described. The results are discussed and well illus- 
trated with charts. 

On the basis of their three year study, the authors 
were unable to demonstrate any life prolonging or 
growth delaying effect in carcinoma of the cervix or 
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endometrium by the supplemental use of male hor- 
mone therapy.—R. D. Moreton, M.D. 


Costa, V. Castration et hormonothérapie 
androgéne dans le cancer primitif du sein 
de la femme et dans ses métastases. (Castra- 
tion and androgen hormonal therapy in 
primary cancer of the female breast and in 
its metastases.) Gynéc. et obst., 1951, 50, 
125-158. 


After a concise historical review of the treatment 
of breast cancer in the female by ovariectomy, 
radiation castration, and testosterone therapy, the 
author reports on the effect of ovariectomy and 
testosterone therapy on 22 women who had radical 
mastectomies for cancer. 

In one group of 15 cases, the treatment was 
given for symptomatic relief of metastases, with a 
favorable effect in 8 and no effect in 7. The favor- 
able palliative effects were largely subjective, with 
relief of pain and improvement in the state of well- 
being, but in some cases there was healing of bone 
metastases, including a spontaneous fracture of the 
femur, clearly illustrated by roentgenograms. 

In the second group comprising 7 cases, ovariec- 
tomy was performed at about the time of the radical 
mastectomy, as a prophylactic measure, and in 2 
cases testosterone therapy was also administered. 
The author is of the opinion that 2 patients who had 
unfavorable clinical histories were benefited by 
prophylactic ovariectomy because they have sur- 
vived one and a half to two years without evidence 
of disease. 

It was noted that testosterone therapy given to a 
dose of 3 grams in three weeks not only caused 
hirsutism, increase of libido, and anxiety, but also 
occasionally produced painful polyarthritis which 
could be confused with metastases. The fibroblastic 
tissue reaction apparently produced by testosterone 
may be a factor in its mode of action which is other- 
wise obscure.—S. M. Silverstone, M.D. 


Brouée, Georces. ACTH, cortisone ou sali- 
cylate de soude et maladie de Crohn. Théra- 
peutique d’essai. (ACTH, cortisone or sodium 
salicylate in Crohn’s disease; therapeutic 
trial.) Acta gastro-enterol. belg., Jan., 1951, 
74, 39-45. 


Crohn’s disease is thought to have an allergic 
component but the allergen is unknown. ACTH 
and cortisone have been used in treatment. The 
author considers the possible use of sodium salicylate 
with or without calcium pantothenate, in the 
acute and subacute forms of the disease when the 
allergic reaction is thought to be most prominent. 
The basis for this therapy is the finding by Schwartz- 
mann ef a/. in 1950 that the Schwartzmann phe- 
nomenon is inhibited in rabbits by 75 mg. of corti- 
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sone, by ACTH in doses six times less and by 1.6 
gm./kg. of sodium salicylate, particularly when 
given in association with 40 cg./kg. of calcium 
pantothenate. In these doses, ACTH gave the 
best inhibition, presumably acting through the 
adrenal cortex. Comparable doses of ACTH and 
cortisone in man would be dangerous and costly. 
The optimum therapeutic blood level of salicylic 
acid would be 50 mg./100 cc. serum requiring 15~—20 
gm. of sodium salicylate by mouth. As a practical 
compromise, 5-8 gm. by mouth is suggested, giving 
blood levels of 18—30 mg. per cent. Appropriate doses 
of sodium bicarbonate are also given. Some patients 
tolerate these doses. A possible danger is the appear- 
ance of Cushing’s syndrome but this is an argument 
in favor of its trial—M. L. Sussman, M.D. 


MISCELLANEOUS 


Wixsey, R. B. The use of photographic films 
for monitoring stray x-rays and gamma rays. 
Radiology, Feb., 1951, 56, 229-241. 


Photographic film has been used extensively to 
monitor exposures to stray radiation received by per- 
sonnel. Frequently films are employed in conjunction 
with pocket ionization meters. The ionization meter 
records roentgens directly over a wide range of roent- 
gen-ray quality, can be evaluated immediately after 
exposure, and is best suited to study of single ex- 
posure or exposure during one day. Photographic 
films must first be processed and provide a long-last- 
ing, direct record of exposure. They permit satis- 
factory integration of the exposure over a period of 
several weeks, although by themselves they cannot 
give a measurement of the quantity of radiation. 
They must be suitably calibrated so that the densi- 
ties observed on the monitoring films can be evalu- 
ated in terms of roentgens. 

Ordinarily some films of the same emulsion num- 
ber as the films worn by the personnel are given a 
known exposure or series of exposures, expressed in 
roentgens, to primary radiation. These calibration 
films are processed with the monitoring films, and 
film densities are read on a densitometer. The densi- 
ties of the calibration films can be plotted against the 
exposure in roentgens, and the densities of the moni- 
toring films can be evaluated in roentgens by refer- 
ence to this curve. 

Principal phases of this study have involved the 
comparison of the qualities of primary and attend- 
ant stray radiations and their relative photographic 
or ionization effects, in order to select suitable cali- 
brating radiations for various practical situations. A 
discussion is given of the use of cadmium filters 
mounted over the film to equalize its effective sensi- 
tivity over a wider range of radiation energies. The 
application of the lead-cross pocket in monitoring 
both gamma and beta radiations is described briefly. 


—A.W. Sommer, M.D. 
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Tuompson, W.H., Fictey, M. M., and Hopces 
F, J. A roll-film apparatus for rapid serial 
filming. Radiology, Feb., 1951, 56, 242-247. 


A comparatively inexpensive roll-film apparatus 
for rapid serial filming is described. Roll film, 11 
inches wide, is used to obtain 11 inch square roent- 
genograms at the rate of 1.3, 2, or 4 per minute. The 
maximum exposure time is 1/30 second when the 4 
per second rate is used. The loaded film magazine, 
which can hold up to 75 feet of film, weighs only 29 
pounds and is very easily disconnected from the 
driving mechanism for transport to the dark room. 
The lead shielding is fixed in the table top which can 
be used in either a horizontal or vertical position. 
The table top is supported by a tubular frame 
mounted on casters and elevating screw stops. A 
complete description of the relatively simple drive 
mechanism is given. This apparatus is readily adapt- 
able to present day roentgenographic equipment.— 
M. B. Goodwin, M.D. 


STEVENSON, J. J. Horizontal body section radi- 
ography. Brit. F. Radiol., June, 1950, 23} 
319-334- 

Since the introduction of body section roentgenog- 
raphy in 1930, it has been possible to obtain good 
vertical sections, but various practical considerations 
have made horizontal sectioning more difficult. In 
1937 Watson first built a device for horizontal body 
section roentgenography based on the fundamental 
principle that of the three factors, the tube, the 
patient, and the film, two should move together with 
respect to the third. 

His apparatus consists of a fixed tube which is 
angled downward about 30 degrees and directed to- 
ward a cassette which is horizontal on a small turn- 
table. The patient is placed sitting on a small plat- 
form between the tube and film, as close as possible 
to the film. During the exposure, the film and the 
patient are rotated through a full circle, each on its 
own vertical axis, and both in the same direction. 


D 


Fic. 1. Double aortic arch. (4) Section at the level of the sternoclavicular joints. Normal appearances. (B) 
Section at the level of the higher right-sided portion of the aortic arch. (C) Section taken 0.5—1.0 cm. below 
previous cut. Note the vascular ring comprising the two branches of the aorta which surround the trachea. 
(D) Section taken 0.5—1.0 cm. below previous cut. This only shows the left branch of the aortic arch. Note 
the opaque tube in the esophagus. (Reproduced by permission from Stevenson, J. J. Brit. ¥. Radiol., June. 


1950, 23, 319-334.) 
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Sections between 0.8 mm. and 1.5 mm. are generally 
obtained. Care must be taken that the axes of rota- 
tion are in line with the central ray. 

Excellent demonstration of the air passages, aorta, 
and heart are obtained by this method. Several le- 
sions are shown in a series of excellent illustrations in 
the original article, among which is a striking demon- 
stration of a double aortic arch (Fig. 1). Both limbs 
of the aorta are shown as a ring compressing the 
trachea. Other films display an aortic aneurysm, a 
right-sided aortic arch with the descending aorta on 
the right, retrosternal goiter, bronchogenic car- 
cinoma with collapse, and dilatation of the bronchus 
distal to the obstruction. 

A suggestion is made concerning the advantages of 
this type of study in therapy for simplifying beam 
direction and calculation of tumor dose.—E. F. 


Lang, M.D. 


Homan, Co ttn B., and Camp, Joun D. Identi- 
fication of right and left sides in roentgeno- 
grams by a permanent cassette marker. 
Radiology, Feb., 1951, 56, 260-263. 

A permanently mounted opaque marker such as 
the capital letter “F’’ mounted on the rear surface 
of the bakelite front of a cassette is described. The 
“front” surface of an exposed roentgenogram can 
then be correctly identified. The importance of an 
asymmetrical opaque marker is emphasized. 

The same result can be produced by printing a 
capital letter ‘““F” in ink on the border of the back 
intensifying screen of the cassette. Likewise, the 
letter “F” printed backward on the border of the 
front screen will produce the same desired effect. 

This convention enables the radiologist to posi- 
tively establish the position of the patient irrespec- 
tive of the technician’s film marker.—E. E. Seedorf, 


M.D. 


Raap, Gerarb. A position of value in studying 
the pelvis and its contents. South. M. F., Feb., 


1951, 44, 95-98. 

The author describes the Chassard-Lapine posi- 
tion for the pelvis and recommends its use in study- 
ing the colon following a barium enema. The patient 
is placed in the sitting position with the buttocks in 
the center of the table. The back is flexed and the 
feet are placed on a stand at the side of the table. The 
central ray passes through the spine and sacrum. 
The roentgenographic factors are practically the 
same as those for the lateral projection of the pelvis. 

This positioning has many uses. However, the 
author finds that it is particularly applicable to 
studying the colon, giving a more complete visualiza- 
tion of the “blind spot” in the pelvic segment of the 
colon.—f. G. Snead, M.D. 


THYGESEN, JorGcen E. Problems of clinical 
radiobiology. Radiology, March, 1951, 56, 
403-408. 
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The task of clinical radiobiology is divided into 
the physical and the biological dose problems. 

The physical dose is easily measured, but the bio- 
logical dose is more difficult, since the systemic reac- 
tion of the organism represents a change in the gen- 
eral health condition. The limit of total dose is set by 
the tolerance of the organism as a whole. 

The radiation tolerance of an individual is defined 
as his capacity for homeostatic regulation of oxygen 
transport. Total hemoglobin and blood volume de- 
terminations are advocated before, during and after 
irradiation. The Sjéstrand carbon monoxide method 
is described and recommended. 

Limited reference is made to the relation of en- 
zymatic activity to radiation injury during cancer 


therapy.—E. E. Seedorf, M.D. 


Harvey, Rocer A., Haas, Lewis L., and 
LauGHiin, Joun S. Preliminary clinical 
experience with the betatron. Radiology, 
March, 1951, 56, 394-402. 


The authors give a report on the progress, some 
obstacles encountered and some biological effects 
observed with the betatron. 

The protection of operating personnel with a maxi- 
mum of 0.3 r per week, and the protection of patients 
in front of the treatment magnet from scattered rays 
is described. 

Animal experimentation has revealed the bio- 
logical effectiveness of the measured betatron beam 
at a maximum of 65 per cent of a corresponding dose 
roentgen-ray beam. 

The depth dose advantages of the betatron are 
illustrated with isodose charts. 

Several case reports demonstrate that the betatron 
has some deleterious action on certain types of neo- 
plasms, that the depth dose distribution is an ad- 
vantage for treatment of deep seated lesions, and 
that the skin reactions are minimal. 

The investigators are aiming at complete courses 
of treatment in a period of four to five weeks, with 
single daily doses of about 409 betatron r, and totals 
of at least 5,700 betatron r for pituitary tumors and 
at least 9,000 betatron r for malignant tumors else- 
where.—FE. E. Seedorf, M.D. 


Newe Lt, R. R., and Garneau, Roserr. The 
threshold visibility of pulmonary shadows. 
Radiology, March, 1951, 56, 409-415 
Using lucite plastic of various thickness and shape, 

wooden disks and various plant seeds, the authors 

investigated factors which influence the threshold 
visibility of pulmonary shadows. 

Chest roentgenograms made with lucite particles 
of various size and shape stuck to the patient’s back 
showed that it requires a piece at least 3 mm. thick 
to be visualized on the film. When the edges or the 
plastic were beveled so as to give a fuzzy shadow on 
the roentgenogram the threshold visibility decreased 
according to the width of the bevel. 
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In comparing fuzzy shadows (long bevel) with 
sharp shadows (square edge) it was found that the 
viewing distance was important. A given width of 
bevel appears narrower, the farther it is from the 
eye because of the narrower visual angle (subtends 
a smaller visual arc). A fuzzy shadow just at thresh- 
old visibility and a square edged shadow will natur- 
ally have a different appearance but as the viewing 
distance is increased, the threshold visible square 
edged shadow may disappear but the beveled edge 
shadow will persist. The result of increased viewing 
distance of threshold shadows is that the retinal 
image is smaller and therefore the beveled edge sha- 
dows persist while the square edged ones disappear. 

This probably explains why the fuzzy shadows of 
tuberculosis can be interpreted so well on miniature 
films. 

A regular repetitive pattern (saw cuts half way 
through a lucite sheet) increases the visibility of a 
threshold shadow and if multiple threshold small 
round shadows are present more will be seen than if 
only a few are present because the viewer will expect 
more. Multiple small round threshold shadows will 
occasionally be superimposed to give added visibility 
(miliary tubercles are visualized by this summation). 

The exposure factors used to produce the roent- 
genogram are not too important but the higher 
kilovoltage roentgenograms seemed to improve the 
threshold visibility slightly.—C. 4. Stevenson, M.D. 


Pare, Rupo tr. Biologische Effekte von 1 Jahr 
lang taglich wiederholten kleinsten R6nt- 
genendosen. (Biologic effects of very small 
roentgen doses repeated daily for one year.) 
Strahlentherapie, 1951, 84, 245-254. 


The Austrian and German Rules on Radiological 
Protection specify 0.25 ras the maximum permissible 
daily dose when the whole body is exposed to roent- 
gen radiation over an indefinite period. 

The author experimentally tested the effect of 
such a dose in 3 rats. One rat was irradiated daily 
(except Sundays and holidays) for three months, 
the total dose being 80 times 0.25 r, and the other 2 
for one year each, for a total dose of 312 times 0.25 r. 
The factors were 120 kv., 0.5 mm. Cu, 3 ma., 10 by 
1§ cm. tube-aperture and a distance of 150 cm. The 
rats were placed in individual wire cages, so that they 
could move freely at all times, including the actual 
roentgen exposure. 

The following observations were made: 

(1) Daily doses of 0.25 r produce definite biologic 
alterations when the whole body is exposed over a 
long period of time. The author, however, does not 
feel justified in considering these alterations dele- 
terious, at least not on the basis of one a year observa- 
tion. 

(2) An increase in the number of the reticuloendo- 
thelial cells and a pronounced stimulation of the 
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lymphopoiesis are noted in the spleen already after 
three months. 

(3) The increased lymphopoiesis is reflected in the 
circulating blood by a rise of the absolute number of 
the lymphocytes to two to four times that of normal. 

(4) The increased cellular activity occurrs without 
preliminary cell destruction; in other words, it is 
possible to stimulate with micro- and inframicrodoses 
the blood-forming organs without first producing de- 
struction. 

(5) The irradiation with very small doses induces 
increased resistance of the tissues to toxic effect; 
when carried out as a preliminary procedure, it 
markedly reduces the deleterious action of the mas- 
sive doses of from 300 to 600 r. 

(6) The increased resistance is often associated 
histologically with increase in the number of cells of 
the reticulendothelial system, but the two phenom- 
ena, according to the author, must be regarded as 
concomitant rather than interdependent occurrences. 

(7) The aforementioned alterations cannot be 
considered “inflammatory” in nature, since they are 
not accompanied by increase of connective tissue in 
the liver. 

(8) The author extended his observations to the 
spleen, liver and blood-forming organs. Functional 
alterations are observed, however, also in connection 
with the endocrine system. Thus in one animal ir- 
radiated with 0.25 r for one year the thymus was 
found to be larger than the thyroid gland.—T. 
Leucutia, M.D. 


Monrac, Caspar. Uber Schadigungen des 
waschsenden Knochens bei der Ré6ntgen- 
nahlbestrahlung und ihre Vermeidung. (On 
injuries of the growing bone by contact 
roentgen irradi«tion and their prevention.) 
Strahlentherapie, 1951, 84, 314-324. 


Baunach demonstrated in experimental animals 
that a single dose of 250 r produces no deleterious 
effect on bone but repeated doses of 330 r or a single 
dose of 800 r lead to permanent developmental dis- 
turbances. Although these figures cannot be directly 
applied to man, numerous reports have appeared in 
the literature indicating that severe damage to 
growing bone has been observed. In malignant neo- 
plasms the administration of large doses at an early 
age often makes such damage unavoidable; in benign 
lesions, however, its occurrence must be prevented. 
Of special importance in this respect is the treatment 
of hemangiomas with roentgen irradiation in chil- 
dren. 

During the last decade considerable use has been 
made of contact therapy with low voltages according 
to the method of Chaoul and van der Plaats. In this 
type of irradiation there is a rapid fall of the dose in 
the layers immediately underneath the skin and 
therefore the procedure was thought to be particu- 
larly suitable for the treatment of such superficial 
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lesions as the hemangiomas. It was assumed that a 
deleterious effect on the underlying growing bone 
could easily be avoided, because of the considerably 
lesser depth dose as compared to deep roentgen 
therapy. 

A review of the literature indeed shows that cases 
of bone damage following contact therapy of heman- 
giomas are now very rare. The author, however, has 
recently seen 3 patients who were treated since 1942 
with the Miller contact apparatus (van der Plaats) 
for hemangiomas of various locations and in whom 
several years later a definite retardation of bone 
growth occurred. The 2 patients are described in de- 
tail, photographs, reproduction of roentgenograms 
and diagrams before and after treatment being used 
for illustration. 

Since the technique of irradiation was available in 
all 3 instances, the author was able to accurately cal- 
culate the dose which reached the damaged bone 
structures and thus evaluate the threshold below 
which irradiation may be considered safe. It was 
determined that a focal dose of 440 r or more admin- 
istered to growing bone, especially over the epiphys- 
eal lines, results in definite damage with deformities 
and disturbance or retardation of growth. A dose of 
420 r still leads to retardation of growth. On the con- 
trary, focal doses of 275-300 r, even if repeated sev- 
eral times, produce no demonstrable growth dis- 
turbances or other alterations. 

In conclusion, the author makes certain recom- 
mendations to avoid excessive irradiation especially 
at points of overlapping.—T. Leucutia, M.D. 


Brzustowicz, RicHarp J., Svien, HENDRIK 
J.. Bennetr, Warren A., and Hicorns, 
GeorcE M. The effect of cortisone on the 
growth of transplanted ependymomas in 
mice. Proc. Staff Meet., Mayo Clin., March 
28, 1951, 26, 121-128. 


The authors used an ependymoma produced by 
the implantation of methylcholanthrene into the 
brain of a C;H mouse. This tumor was then trans- 
planted subcutaneously into C;H mice for a number 
of generations, providing test objects for the study 
of the effect of cortisone on this tumor. Five series 
of Cs;H male mice were studied. 

With dosages of the hormone larger than 0.5 mg. 
daily, serious toxic effects were induced in the animal 
as well as marked inhibition of tumor growth. A 
daily dose of 0.5 mg. ordinarily did not produce toxic 
effects but did incite definite inhibition in the growth 
of the tumor as indicated by a decrease in its size 
and weight. 

Total inhibition or complete regression of tumor 
growth did not occur. Histopathologically, the tumors 
of animals given 0.5 mg. of cortisone daily showed 
large areas of necrosis and degeneration, whereas 
tumors of equivalent age in control animals showed 
little or no change.—W.. H. Smith, M.D, 
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AxpesHouse, Benyamin S. Experimental car- 
cinogenesis and its relation to spontaneous 
and occupational tumors of the bladder in 
man. Urol. & Cutan. Rev., Feb., 1951, 55, 
65-78. 

This article is a review and detailed historical ac 
count of carcinogenesis in particular respect to blad- 
der carcinoma. The author points out that the uro- 
logical profession should be aware of the importance 
of certain carcinogenic agents and the mechanism by 
which they may produce primary bladder tumors. 
Summarizing the contributions made by British and 
American investigators during the past twenty-five 
years, the author notes the following: 

(1) Carcinogenic agents possess the common prop- 
erty of damaging or inhibiting the processes of 
normal growth in a specific manner. 

(2) Carcinogens have the ability to produce new 
cellular variations or a re-orientation of cellular char- 
acteristics at a new energy level. 

(3) It is theorized that malignant cells may not 
synthesize certain substances which regulate specific 
growth factors. 

(4) Some carcinogens, such as estrogens, may be 
tumor producing agents and under specific circum- 
stances possess growth inhibition powers. 

(5) The growth inhibitory powers of some car- 
cinogens may be neutralized by specific dietary 
changes such as vitamin B complexes, and high ca- 
loric diet. 

(6) Carcinogenesis may be associated with some 
enzymal disturbance which may lead to the produc- 
tion of new types of cellular proteins with auto- 
synthetic properties. 

(7) A study of physiology and cytogenetics of 
certain unicellular organisms has cast new light upon 
the mechanism involved in the production of cellular 
variation. This is illustrated by the role of the gene 
in the development and transmission of inheritable 
characteristics. 

(8) The role of virus infection in experimental car- 
cinogenesis has been definitely established. There is 
some evidence that the carcinogenic virus may be 
identical or closely related to the cytoplasmic gene. 
—G. W. Chamberlin, M.D. 


Furtu, J., Anprews, G. A., Storey, R. H., 
and Wisun, Leon. The effect of x-irradiation 
on erythrogenesis, plasma and cell volumes. 


South. M. F., Feb., 1951, 44, 85-91. 


The amount of blood required to transfuse ade- 
quately the victims of a single atomic bomb ex- 
plosion is estimated to be more than could be made 
available promptly by any of the collecting programs 
now under way. This report on recent research in- 
tends to show how the problems of postirradiation 
anemia are linked to those of capillary permeability 
and blood clotting disturbances, and emphasizes 
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the necessity of understanding the immensely com- 
plex pathology of the postirradiation state in order 
to arrive at a rational method for the control of 
anemia caused by irradiation. The white blood cell 
counts drop rapidly because white cells have a short 
life span. Red blood cell counts drop slowly because 
erythrocytes have a long life span. 

The importance of correlating the red cell mass and 
the plasma volume in determining the degree of 
anemia is stressed. The routine red cell counts, hema- 
tocrits, and hemoglobin readings do not give an ade- 
quate evaluation and the cell mass is best deter- 
mined by radioactive isotope methods. 

In general, after exposure of mice and rabbits to a 
dose of roentgen rays lethal to 50 per cent of the 
animals (LD-s0) there is a steady decline in the red 
cell mass until about nine days following irradiation 
when recovery begins. The plasma volume at first 
drops and later rises, so that the red cell counts and 
hemoglobin values which are expressed per cubic 
centimeter of the blood sample are misleading. The 
drop in the erythrocyte mass is at first masked by the 
simultaneous drop of plasma volume, whereas later 
it is exaggerated by the rise of plasma volume above 
normal. Thus, the hematocrit readings are lowest on 
the seventeenth day. This explains the erroneous con- 
clusions concerning irradiation anemia, arrived at by 
some earlier workers who assumed that the drop in 
red cell mass starts about four days after massive ir- 
radiation. 

The possible causes of the postirradiation drop in 
red cell mass are as follows: (1) Death of aging eryth- 
rocytes. (2) Direct injury to mature erythrocytes. 
(3) Indirect destruction of erythrocytes caused by 
alterations in the reticulo-endothelial system or by 
liberated injurious chemical substances. (4) Loss of 
erythrocytes due to internal or external hemorrhage. 
(5) Decrease or failure of red cell production. Re- 
ticulocyte counts indicate that erythrogenesis ceases 
within a day after irradiation and remains absent or 
at a very low level for about twelve to fourteen days. 

The authors demonstrate that increased perme- 
ability of the capillaries does play a part in the ane- 
mic process. It was found that not only foreign sub- 
stances but also homologous plasma tagged with I'* 
and auto- and iso-erythrocytes tagged with P® dis- 
appeared from the blood of irradiated animals faster 
than from the normal animals. It was also noted that 
following large doses of roentgen rays there was 
blood in the thoracic duct. The phagocytic reticulo- 
endothelial function was not markedly altered by 
irradiation. The authors advance the hypothesis that 
continuous leakage of erythrocytes through damaged 
endothelium to tissue spaces and lymph channels is a 
major factor in the causation of postirradiation 
shock and anemia. 

There are numerous graphs and photomicrographs. 
—F. G. Snead, M.D. 


Pettier, Leonarp F., and Nice, CHARLES 
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M., Jr. Irradiation of bone lesions in the 
presence of metallic intramedullary fixation. 
Radiology, Feb., 1951, 56, 248-250. 


A wax phantom containing a femur with a remov- 
able intramedullary nail was constructed in order to 
determine the shielding effect of such a nail. For the 
factors used, the area of bone cortex shielded by the 
described metallic nail received only 70 per cent of 
the amount of radiation as compared to the dose 
delivered to this area when the nail was not in place. 
A Victoreen dosimeter was used for measurements. 
It was concluded that, in order to deliver a satisfac- 
tory amount of radiation to the tumor cells in the 
shielded area, larger doses and/or multiple portals 
should be used.—M. B. Goodwin, M.D. 


Taytor, Lauriston S. The measurement of 
x and gamma radiation over a wide energy 
range. (The Silvanus Thompson Memorial 
Lecture.) Brit. F. Radiol., Feb. 1951, 24, 
67-81. 


Taylor deals with the measurement of roentgen 
and gamma rays having energies from a few thousand 
to several million volts. His discussion is divided into 
four parts: (1) primary standards, (2) secondary 
standards, (3) utility instruments, and (4) special 
measurement methods and problems. Standardiza- 
tion and measurement of roentgen-ray dosage in the 
100 to 200 kv. range has been quite satisfactory for 
the past twenty years. Most countries have had 
free-air standard ionization chambers comparing 
within less than 1 per cent in this energy range since 
1930. The high degree of accuracy in comparison was 
possible because of an easily reproducible primary 
standard. 

In measuring low voltage standards, difficulty is 
encountered in minimizing air absorption corrections. 
A modification of the guarded-field parallel-plate 
ionization chamber was developed and found suit- 
able for measurement in the “grenz-ray” region. 
The radiation sources then available were the glass 
bubble-window tubes, operated at voltages of less 
than 15 kv. and with low tube currents. This is the 
only type of chamber which enables measurements 
to be made which are free of wall corrections. Calibra- 
tion of many types of thimble chambers against this 
standard showed that the thin nylon wall chamber is 
the least energy-dependent of commercially available 
chambers. The unfiltered radiation from a beryllium 
window tube requires a correction of 25 to 40 per 
cent over the Io to 300 kv. energy range. Filtrations 
of 6 mm. Al to 0.2 mm. Cu are needed to reduce 
calibration errors to clinical usefulness. 

In the low energy region, a thimble chamber is 
extremely sensitive to the energy distribution in the 
beam. A reliable calibration can only be made when 
the tube is operated at constant potential and at 
the same exciting voltage to be used in the clinical 
application. No dosage measurements on the 10 to 20 
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kv. range are reliable unless made with a free-air 
chamber. 

Recently renewed interest in the clinical use of 
very soft radiation, particularly the water-cooled, 
beryllium-window tube, has made necessary the 
accurate measurement of these standards. Numer- 
ous alterations in the guarded-field ionization cham- 
ber, chiefly in determining minimum dimensions, 
were necessary to meet these changing prerequisites. 
In dealing with very high dosage rates (in the order 
of 104 to 105 r/min.), the problem of securing satura- 
tion in a free-air ionization chamber is a serious one. 
To prevent recombination of the ions, the ionized 
volume was reduced by narrowing the beam size, 
thereby permitting complete ion removal with elec- 
trical fields of only moderate strength. It is stated 
that the absolute accuracy of a free-air chamber de- 
pends upon the cross-sectional area of its diaphragm. 

In attempting to measure radiations up to 500 kv. 
energy, the free-air chamber becomes unmanageably 
bulky. This is overcome in part by elevating the 
pressure within the chamber, i.e., the plate separa- 
tion can be roughly halved with ten atmospheres of 
pressure. At these pressures, a saturation value of 
the ionization current cannot be obtained directly 
because a significant fraction of the ions is lost by 
recombination. The magnitude of this loss can be de- 
termined by an extrapolation technique based on the 
Jaffé-Zanstra theory. Energies of the order of 400 kv. 
represent the higher limits accurately measurable 
without changing the design characteristics of the 
chambers used in the 200 kv. region. Free-air ioniza- 
tion chamber measurements in the million-volt re- 
gion present serious problems yet to be solved. These 
problems assume a very practical aspect in determin- 
ing the energy dependence of the many commercial 
radiation instruments now being manufactured. De- 
termining the energy response of secondary standard 
instruments is difficult and must be calibrated using 
monochromatic radiation of many mev. range. Un- 
dersaturation in thimble chambers is a major ob- 
stacle to accurate measurement where high dosage 
rates (200 to 100,000 r/min.) are concerned. Vacuum 
chambers are being investigated as to a possible 
solution for making .onitoring devices more ac- 
ceptable from both the manufacturing and practical 
usage standpoints. 

Secondary instruments such as pocket ionization 
chambers have shown a large variation in energy re- 
sponse. The stray radiation which they are expected 
to measure is of widely varying energies, and elimina- 
tion of energy dependence is highly desirable. With 
changes which have been made in these units (pos- 
sible elimination of supporting metal sleeves located 
in such a way as to contribute a large fraction of the 
ions measured), the energy dependence has been re- 
duced to one-third or one-half its original value and 
they are still within practical manufacturing limits. 
Geiger counters have a large energy dependence, of 
a magnitude of about 300 per cent. Dosage rates 
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significantly higher than 2 to 15 mr/hr. render the 
Geiger counter almost useless. By the proper choice 
of materials in the electrodes and materials surround- 
ing the counter as a whole, this dependence can be 
decreased. Scintillation counters allow reliable radia- 
tion measurements to be made over wide ranges of 
intensity. Slight changes in calibration due to color 
changes occur but are of small degree and vary with 
the crystal employed. Fatigue effects in the crystals 
are negligible. Photographic emulsions have long 
been employed as a means of determining radiation 
intensity and recently renewed interest in their use 
has been noted. In badge form, they are popularly 
used in personnel monitoring. In general they have a 
large variation in energy response in the low kv. 
range. The response has been flattened effectively, 
thereby covering wider ranges of energy, by enclos- 
ing film packs in thin metal and moulding them over 
plastic cases. Alteration of developers and develop- 
ing techniques has shown that the same emulsion 
will respond in different dosage ranges. 

Other problems remaining to be solved involve 
the measurement of B-radiation from radioactive 
sources and accelerators. B-radiation cannot be de- 
scribed in terms of the roentgen unit or other units 
currently used to express radiations of different 
character. Measurements of radiations from cavity- 
ray tubes, betatrons and other pulsed sources pre- 
sent additional new problems in dosimetry. 

Numerous graphs and tables illustrate the text.— 
K. L. Krabbenhoft, M.D. 


McMittan, Epwin M., WaApe, and 
KENNEY, Rosert W. The r-unit at 320 and 
160 mev. Phys. Rev., Feb., 1951, 87, 455. 


The roentgen is currently used in two ways: as a 
measure of radiation dose, and as a measure of roent- 
gen intensity. Pertaining to dose, it is quite well de- 
fined in terms of energy absorbed per gram of tissue 
and is determined by means of standard thimble 
chambers. Its definition in regard to roentgen inten- 
sity is less satisfactory. Originally, it was defined as 
the ionization, in air, due to secondary electrons in 
equilibrium with a primary beam of roentgen rays. 
Equilibrium is easily attained with low energy roent- 
gen rays since the range of the secondaries is small 
compared to the absorption distance of the primaries 
in air. With high energy roentgen rays, this does not 
apply since this equilibrium no longer exists. 

Therefore, the old definition must be abandoned 
and the authors question what the roentgen should 
mean in connection with the intensity of a beam of 
high energy roentgen rays. They suggest that the 
newer concept must apply to some specified setup 
of the ionization chamber and its surroundings. Be- 
cause of the ambiguity in the use of the Victoreen 
thimble chamber by various workers, the roentgen 
has lost much of its value for roentgen-ray measure- 
ments in the mev. range. It should be replaced by 
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measurements in terms of energy flux, or “effective 
number of quanta”’ (the energy flux divided by the 
upper limit quantum energy). 

The authors’ proposed standard setup would con- 
sist of a Victoreen thimble chamber inside an open- 
ended lead cylinder with 1/8 inch wall thickness, 5/8 
inch inside diameter, and of at least 2 inches length. 
This arrangement is easily reproduced. It should be 
placed with its axis transverse to the beam direction 
and at a sufficient distance from the roentgen source 
that the intensity is reasonably uniform over a region 
at least 1 inch in width. The total energy flux in a 
well collimated beam is measured and a Victoreen 
thimble chamber reading is made in the center of the 
beam. The flux divided by the area of the beam at 
the thimble gives the average intensity of the beam 
at this distance which, multiplied by a factor, com- 
puted from the measured angular distribution in the 
beam, gives the central intensity. 

Calibrations of this sort for 320 mev. and 160 mev. 
energies were accurate to about 10 per cent. The 
roentgen-ray energies were accurate to about 2 per 


cent.—K. L. Krabbenhoft, M.D. 


OpeB_ap, E. A technique of autoradiography. 
Scandinav. F. Clin. SS Lab. Investig., 1951, 
3) 151-156. 

The author describes a technique of autoradiog- 
raphy that has been very satisfactory in investiga- 
tions with P*, C4 and S*®. The technique does not 
permit a maximum resolving power, but has the 
advantage of being simple and reproducible, per- 
mitting the preparation of large series of autoradio- 
graphs of standardized qualities. 

There is a discussion of the special technique of 
the method with charts listing the properties of 
various autoradiographic emulsions and also a 
table giving the approximate exposure time for 
Gevaert no-screen roentgen film, two hours after 
administration of P®*. The time is correlated to the 
dose of P*® in millicuries per kg. of body weight and 
to the section thickness expressed in microns.— 
T. F. Wachowski, M.D. 


VAN DER Ptaats, G. J., and Fontaine, J. 
Application de la technique d’agrandissement 
radiologique a l’étude des affections articu- 
laires chroniques. (Application of the tech- 
nique of roentgenographic magnification to 
the study of chronic joint diseases.) ¥. delge 
de radiol., 1951, 34, 203-219. 


In order to detect articular lesions while they are 
small or incipient, the technique of roentgenographic 
magnification is applied, using the Philips 0.3 mm. 
focus rotating anode tube and a long object-film 
distance, as described by the senior author in a 
previous report. With this method, details not 
visible with the conventional technique can be 
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clearly demonstrated. The results are illustrated by 
9 case reports with roentgenograms taken with both 
the conventional and the magnification technique. 
Early or minimal marginal osteophytes, details of 
the articular surfaces, the subchondral areas and the 
periarticular soft tissues are shown more clearly 
than with the conventional methods. A tenth case 
illustrates a meniscus lesion. The technical improve- 
ment is ascribed not only to the magnification of 
detail but also to better contrast. 

The article contains 19 well reproduced roentgeno- 
grams, a graph, and a summary of physical and 
geometrical data pertaining to roentgenographic 
magnification.— Albert Oppenheimer, M.D. 


Kroumer, J. S., and McCarruy, A, 
A simple laboratory setup for rapid measure- 
ment of B-ray dosages above 1 rep/sec. 
Science, March 30, 1951, 773, 360-361. 


To obtain dosage measurements on high flux 
beta-ray applications, the authors assembled a 
measuring apparatus of relatively simple design and 
high efficiency. This setup allows for calibration in 
about one hour as compared to the six hours required 
for use of the extrapolation ionization chamber 
devised by Failla. 

The ionization chamber is illustrated and de- 
scribed in detail both as to construction and tech- 
nique of operation. A sample curve is included which 
shows the calculation of radiation dose in rep/sec. 
at I mm. depth using a Ru! source in a lucite 
phantom.—K. R. Kaess, M.D. 


Ganpin1, Dario. Ricerche colecistografiche 
intorno all’azione delle onde corte sulla 
funzionalita vesicolare. (Cholecystographic 
investigations on the action of short waves 
on the function of the gallbladder.) Radiol. 
med., March, 1951, 37, 189-199. 

Benassi, in 1929, performed a series of experiments 
for the study of the action of prolonged application 
of diathermy on the dye-filled gallbladder in dogs. 

The author has decided to repeat these experi- 
ments, but by making use of short wave applications 
since, as is known, the very high frequency current 
of short waves produces a higher and more uniform 
elevation of temperature within the tissues than 
does diathermy. His primary interest was to investi- 
gate the effect of heat on the function of the gall- 
bladder although it is probable that the short waves 
also exert a direct vibratory stimulation on the 
cells, resulting in certain chemical or physicochemical 
changes. 

The problems studied were: action of the short 
waves (of a monochromatic beam of 6 meter wave- 
length) on the cholecystographic opacification, 
tonus, motility and emptying of the gallbladder; 
and difference of reaction to the stimulus in sub- 
jects of different constitution. 
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The investigations were carried out in 22 normal 
subjects of both sexes. The procedure was as follows: 
The dye was administered by the intravenous 
route; nine hours later a first cholecystogram was 
made followed by a first seance of short wave 
application of twenty minutes’ duration; ten 
minutes later a second cholecystogram was made 
followed by a second seance of short wave applica- 
tion again of twenty minutes’ duration; another 
ten minutes later a third cholecystogram was made, 
after which a fatty meal (1 egg yolk in 300 cc. of 
cow’s milk) was given followed by several serial 
cholecystograms. The first cholecystogram showed 
the maximal filling of the gallbladder, the second and 
third the morphologic and functional alterations 
immediately after the short wave application, and 
the serial cholecystograms the time of the beginning 
and the duration of the emptying of the gallbladder 
with their possible modification. All subjects who on 
the first cholecystogram exhibited signs of a question- 
able organic lesion of the gallbladder were eliminated 
from further study. 

Another group of 20 normal subjects was used 
for control, the only difference in the procedure 
being that from the ninth to the eleventh hour 
after the injection of the dye, cholecystograms were 
made every thirty minutes to determine the inci- 
dence and type of spontaneous variations without 
the stimulus of the short waves. = 

The following general conclusions were reached: 
The action of short waves on the sympathetic 
nervous system, and hence on the tonus of the gall- 
bladder, is slight, occurs infrequently and manifests 
itself, according to the author’s view, on the intra- 
mural portion of the gallbladder in an attempt to 
regulate its tonus. There is no action whatsoever 
on the motility proper or kinesia and thus on the 
emptying of the gallbladder. The only modification 
of the emptying may result from an eventual correc- 
tion of the initial tonus of the gallbladder. The effect 
on the opacification of the gallbladder is mild, 
although a slight increase in the opacification is 
often observed. This latter effect varies in subjects 
of different constitution in the sense that a stimula- 
tion of the hyposthenic branch of the sympathetic 
nervous system raises the initially lowered tonus of 
the gallbladder. 

The article is well illustrated with reproductions of 
illustrative cholecystograms.—T. Leucutia, M.D. 


ManGIonE, GAETANO, CRINELLI, ARIO, and 
Masini, Grancar_o. L’attivita farmacologica 
della morfina sulle vie biliari extraepatiche 
dell’uomo. Ricerche colecistografiche. (The 
pharmacologic action of morphine on the 
extrahepatic biliary passages of man; chole- 
cystographic investigations.) Radiol. med., 


April, 1951, 37, 257-269. 
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A great deal has been written on the pharmacologic 
action of morphine on the biliary passages. The 
authors undertook the present study with the aim 
of ascertaining the extent to which the existing 
knowledge on this subject can be applied to man 
under physiologic conditions. 

In general, the investigations fall into two periods. 
The first period starts with the observations of 
Kitakoji in 1930, and embraces the notable contri- 
butions of Shy (1932), Butsch and his co-workers 
(1936), Knepper (1937), Colp and Doubilet (1937), 
Sussman (1937), Ivy and his co-workers (1939 and 
1947), etc. All investigators of this period are in 
agreement over the fact that morphine induces a 
marked hypertonus of the sphincter of Oddi which 
lasts several hours and is associated with marked 
increase of the intrabiliary pressure. The second 
period was initiated in 1945 by the French workers, 
the list of which includes the names of Caroli, 
Bergeret, Debouvry, Gilles, Varay, etc. These 
authors, besides confirming the observations of the 
investigators of the first period, have also noted (by 
simultaneous intubation of the gallbladder and 
choledochus) an increased distention with markedly 
delayed emptying of the gallbladder, a fact which 
they interpreted as being due to a hypertonus of the 
collum cysticus sphincter induced by the morphine. 
Moreover, they expressed the opinion that this 
latter effect is of greater importance than the 
action on the sphincter of Oddi. 

A review of all the theories advanced during these 
two periods shows that the following effects have 
been attributed to the action of the morphine on the 
extrahepatic biliary passages: effect on the sphincter 
of Oddi resulting in hypertonus of the sphincter and 
obstruction of the choledochus; effect on the sphinc- 
ter of Liitkens, resulting in marked hypertonus of 
this sphincter with obstruction of the communica- 
tion between the gallbladder and the choledochus; 
effect on the gallbladder proper which according to 
some investigators is direct, being associated with 
inhibition of the tonus and kinesia of the biliary 
passages (Caroli and co-workers, Porcher and Varog), 
and according to others is similar to the effect of 
morphine on smooth muscle in general except that 
it is masked by the variation in the intrabiliary 
pressure (Ivy and co-workers, Sussman). 

The present authors carried out their investiga- 
tions by administering morphine in a carefully 
chosen group of 35 healthy subjects during various 
phases of cholecystography. Accordingly, they de- 
vised three tests, the technique of which was as 
follows: Test 4. (5 subjects): (1) the dye was 
administered orally; (2) fourteen hours later a cho- 
lecystogram was made and 1 cg. of morphine in- 
jected subcutaneously; (3) ten minutes later a fatty 
meal was given and then cholecystograms made 
every twenty minutes during the first two hours 
and at gradually spaced intervals thereafter until 
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the gallbladder was empty. Test B. (15 subjects): 
(1) the dye was given intravenously and at the same 
time I cg. of morphine was injected subcutaneously; 
(2) four hours later again 1 cg. of morphine was 
injected subcutaneously; (3) eight hours after the 
intravenous administration of the dye the first 
cholecystogram was made followed (4) by adminis- 
tration of the fatty meal to study the evacuation 
of the gallbladder. Test C. (15 subjects): (1) the dye 
was given orally; (2) fourteen hours later a cholecys- 
togram was made followed by (3) administration of 
the fatty meal; (4) when the gallbladder was reduced 
to about one-third of its original size, 1 cg. of 
morphine was injected subcutaneously; (5) forty 
minutes later a control cholecystogram was made 
followed by (6) intravenous injection of 10 cc. of 
20 per cent dehydrocholin (Recordati); (7) thirty 
minutes later a final cholecystogram was made. 

After discussing in detail the findings obtained 
with the three aforementioned tests and using 
numerous cholecystograms for illustration, the au- 
thors state that morphine is of definite value during 
cholecystography to establish (1) whether or not an 
impaired visualization of the gallbladder is the result 
of disturbing factors of the pressure equilibrium 
necessary for the filling of the organ (atony, hypoto- 
nus of the sphincter of Oddi demonstrated by test 
B); (2) whether or not a reduced opacification of the 
gallbladder derives from a diminished power of 
concentration of the mucosa or a decreased flow of 
the radiopaque bile (demonstrated by test B); and 
(3) whether or not the gallbladder has maintained 
its capacity to distend although in certain inflam- 
matory forms this necessarily must be reduced 
(demonstrated by test C). 

The conclusion is reached that morphine distends 
the gallbladder and does not impede its emptying; 
it facilitates the passage of the bile from the main 
duct into the biliary reservoir. This latter phe- 
nomenon is the result of the hypertonus of the 
sphincter of Oddi and the maintained perviousness 
of the communication between the choledochus and 
the gallbladder. Thus, the authors were unable to 
confirm the current opinion that morphine exerts a 
greater stimulation on the sphincter of Liitkens than 
on the sphincter of Oddi.—T. Leucutia, M.D. 


Kocu, WitHeELM. Die Verteilung von Peteos- 
thor und seiner Hauptbestandteile Thorium 
X und Platin im heranwachsenden Organis- 
mus und der Einfluss von Thorium X auf 
das Fugenwachstum beim  jugendlichen 
Kaninchen. (The distribution of peteosthor 
and its chief constituents, thorium X and 
platinum, in the growing organism and the 
influence of thorium X on epiphyseal growth 
in young rabbits.) S*trah/entherapie, 1951, 
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Twenty-six growing rabbits were subjected to 
various doses of peteosthor (which consists of a 
finely dispersed platinum salt, eosin blue and 
thorium X) and its constituents, singly or in combi- 
nation with each other. The substances were ad- 
ministered in repeated doses in most instances. 
Subsequently roentgenographic, autohistoradio- 
graphic, counter-tube, spectrochemical and _histo- 
logic observations were made. The findings indicate 
that: 

The animals which received thorium X grew 30- 
50 per cent less in weight and length than the other 
animals. Thorium X alone was accountable for the 
changes observed in the skeletal system. 

Thorium X showed an affinity for the epiphyseal 
plate. Widening of the epiphyseal cartilage and, 
more especially, of the preparatory zone of calcifica- 
tion was produced by thorium X. 

The normal epiphyseal plate exhibited the great- 
est concentration of thorium X in the treated ani- 
mals; the spongiosa, cortex, and the widened zone 
of preparatory calcification contained virtually 
none. 

Treatment with thorium X carried out over many 
weeks produced roentgenologically demonstrable 
decalcification of the bones, to the point of causing 
spontaneous femoral fractures in 7 of 16 treated 
animals. 

Platinum and thorium X distributions in tissues 
were independent of each other. Platinum was 
demonstrable only in the liver. 

No pathologic change was demonstrated from 
thorium X in the blood, blood-forming organs, or 
the parenchymatous organs. The gonads showed the 
smallest content of thorium X of all tissues ex- 
amined. 

Pregnancy occurred in several of the animals. 
Thorium X was demonstrated in the cartilaginous 
fetal diaphyses and in the placenta. This is attributed 
to the parallel metabolism of calcium and thorium 
X which results in deposition of both in the fetal 
bones and freshly calcifying area in the placenta. 

That thorium X localizes selectively in calcifying 
and ossifying tissues was also demonstrated clinically 
by the successful treatment of ankylosing spondylitis 
with thorium X. Administration of thorium X during 
pregnancy is contraindicated. Administration to 
children is also inadvisable.—H. G. Moehring, M.D. 


Lucké&, BaLpuin, and ScHLUMBERGER, H. G. 
Effects of roentgen rays on cancer. I. Direct 
microscopic observations on living intraocu- 
lar transplants of frog carcinoma. F. Nat. 
Cancer Inst., Dec., 1950, 77, §11-543. 


The effects of irradiation on living intraocular 
transplants of frog renal carcinoma were studied by 
direct microscopic observation. Details in the form 
and size of the tumor growing in the anterior cham- 
ber of the frog’s eye, and the changes induced by 
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roentgen rays in various doses were visualized 
through the slit lamp microscope and photographed. 

Three principal responses of irradiation to the 
tumor were observed: 

I. Fragmentation, shrinkage, increase in granu- 
larity, and opacity of neoplastic outgrowths, with 
ultimate disappearance of the most actively grow- 
ing non-vascularized parts of the tumor, the reduc- 
tion of tumor to a fibrohyaline mass, or complete 
disappearance, were noted with a single dose of 
6,000 r, or with doses of 7,000 to 12,000 r given in 
increments of goo to 1,400 r. 

II. With single dose of 2,000 r, the response was 
diphasic; gradual cessation of growth occurred, with 
progressive diminution in size of the tumor for about 
four weeks, following which rapid regrowth of the 
neoplastic tissue took place. All these tumors 
recovered and were transplantable. 

III. With doses of 3,200 r in increments of 200 r 
on alternate days, no perceptible radiation effect was 
noted. In all instances a superficial irradiation was 
used with 50 kv., 4 ma, 0.2 mm. Cu filter with a 
half-value layer of 2.4 mm. Al.—F. E. O’ Neill, M.D. 


Merwin, Rutu, Atoire, GLENN H., and Kap- 
LAN, Henry S. Transparent-chamber ob- 
servations of the response of a transplantable 
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mouse mammary tumor to local roentgen 

irradiation. F. Nat. Cancer Inst., Dec., 

1950, 77, 593-623. 

Mammary tumor implants growing in transparent 
chambers in the skin of mice were studied in vivo 
after irradiation with local superficial roentgen ther- 
apy. In vivo observations were also made of irradi- 
ated tumor implants on a normal bed and normal 
implants on an irradiated bed. 

With dosages of 2,000 to 3,000 r, marked regression 
of the tumor occurred followed by regrowth. First 
a direct action of irradiation produced opacity within 
forty-eight hours, followed by an increased opacity 
on the third to fifth days which was believed to be 
an indirect response attributed to slow circulation. 
The tumor vessels narrowed for a week or more, 
but when growth was resumed, the vessels re- 
turned to usual size. 

Regrowth tumors grew first at the same rate as 
non-irradiated tumors but since no new capillaries 
were produced, the blood supply became inadequate 
and growth was slowed. Irradiated vessels were 
unable to produce new vessels from an irradiated 
tumor, nor were vessels from an irradiated bed able 
to vascularize non-irradiated tumor implants.— 


F. E. O'Neill, M.D. 
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